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Los Angeles, California, 


Wednesday, October 5th, 1955. 
LOs00- o"C LOCK, 


The further proceedings of this Committee 
reconvened pursuant to adjournment. 

The proceedings were held in the offices 
of the Air Pollution Foundation, Suite 801, Financial 
Centre Building, 704 South Spring Street, Los Angeles, 
California. 


Mr, A, H) Cowling, Chairman , 
Presiding. 


PRESENT : 
Messrs. Murdoch, 
Elliott, 
Brandon, G.C., 
Gordon, 
Thomas (Oshawa), 
HOM Mrs Kelay, 


Dr. Frederick Evis (Secretary). 
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APPEARANCES: 


Mr. H. A. Belyea, 


Dr. Lauren B. Hitchcock, President and 
General Manager, 
Air Pollution Founda- 


tion. 

Mn. Wo cbs 2aith, Vice-President and 
Chief Engineer. 

Dr. Neiburger, Senior Meteorologist, 
Air Pollution Founda- 
tion. 

Dr. Nook. Rengetti, Senior Physicist, 

Air Pollution Founda- 
tion. 


Diener ye tial un CONC, 


President and General Manager, Air Pollution Foundation, 
appeared before the Committee, but not being sworn, 
deposes and says: 
BY THE CHAIRMAN: 
Q. Doctor Hitchcock, would you proceed, in 
your own way? 
AS, Mr. Chairman and gentlemen, I would like 
to give the members a little background of the 
Foundation. 
In this brochure, you will find basic 


information about the Foundation. It is nearly 


poylsG .A .H 
base tcsblessd ocodogtH .f nexvel 
; TSRysN SM {ns Orie: t) : 
‘ ~sbau0% meee Li oF a£A 
nolg 


bas en pe solv ttet .J Ww, 
 .aesantonud Telid 
_ datgolotosseM tote? segtwd ton 
 =Bbnvet cotJulflost wis 
"ath .f0L9 


teloteyai roinse ,ttvesnefi .A wu 
-<sbnyod. xotdie ilo 


Holgsbawel tol drys fof 1A ,SegsneM Letensd one gnebteers - 
fiowe gal on dud .eeddimmod eft eioted borssags | 
| :eyse ons aseousb _ 
:MEMHIAHD SHT Ya 
at ,bessoty woy Sivew ,sooenotlH rogo0d 
Pysw ciwo 


enti bluow I . cemeisasy Bae aaaritedd .4M © 


ed to bavotaiosd slitif & eredmem edd ovta oF 


 mottsbave’ 
otesd ‘bot? LLtw voy ,esudsow etdy al 


yitsen at 31 .cotvsbavod oft guods nols 





-356- Dr.Hitchcock 


one year old, but it tells about the organization, 

how it started, and how it is supported, and its 
Concriputones.* and that sort.,.of information... Its all 
contained in the brochure. 

We are an independent, non-political, and 
non-profit, fact-finding organization set up by civic 
leaders to assist the air pollution district and the 
community, by getting the facts about the problem, 
and helping to develop remedies, and to stimulate 
others to do so. As in the case of the automobile 
industry, I think we were helpful in getting them 
well started on remedies for the exhaust problem. 

BY MR. BRANDON, Q.C.: 

Q. What is your basis for support? 
A. We solicit contributions in the community, 
often going further out into the country, railroads, 


hotels, and similar organizations. 


Q. Industry generally? 

A, Yes. 

Q. And individual contributions? 

A, Individuals are welcome to contribute. So 


far, we have made no approach to individuals, but 
rather to businesses, banking associations, clearing 
houses, department stores, Chambers of Commerce, and 
so forth. 


Q. What about municipal, state and Federal 
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support? 

A. With regard to government funds: the first 
is in connection with devices of service contracts 
into which we entered, to perform certain jobs for 
the county, and we wrote over$300,000 worth of such 
contracts. It is the same with -- 

Q. Would you illustrate what you mean by a 
"service contract"? 

A, Among these contracts, for example, we 
undertook to perform certain studies and measurements 
and fact-finding about the problems, and render reports 
to the county, and were working for them to supplement 
the work which their own laboratories were not 
equipped to do. 

For political reasons, objections began to 
be raised early this year from certain people who 
suspected that we were either becoming the hand maiden 
of industry, or a "front" for selfish interests. At 
any rate, enough hue and ery was raised, so that 
the political response to this, even though the 
charges were entirely unfounded, led the county 
officials not to renew such service contracts this 
year. 

That opposition has become better known 


and better understood, and I think by 99.5 percent., 


























dart? oft sebaut dnomnrevog os brsget as a 
| avostinog sotvrse Io sodnves tidtw notsosnnco ae ” : 
4o) adot atsdrso miotieq oF .betedne ow sioeiow ditotk a 
Howe %6 cidrow 000, O0$sevd stow sw bas .ydavoo sat 
| -- dgtw omed orl? at 3 .edosndnoo 
es yd ase yoy tartw ddabiteitte yoy bLwoW 78 
S"uyevtien eotvras" 
ow .ofamexs 102 ,etosidnoo saentd anoms 20" Lah 
ageomstunnsm bas estbuda ntsdteo mrotreq of doodrebay 
avyocet rebaeT Bue .ameldoxg ond Juods antbalt-dos? bas 
jnemeloque o¢ siedd 10% enissow stew Ons .Yoniiow edt of 
Jon ovew eetroderodsl. nwo tledd dotdw axow oft 
.ob 63 beqqitups 
ot naged erioltostdo .enoasst Isotstlog rod 
ow sloosg ftediss mont qsey alr’ ylise beets1 od 
nebtom baed edd gntmooed stsrnvis o19w ow dart bedoogaue 
JA .sitteevednt dattiee to? "Snor?" B to ,.yidaubat Yo — 
gong o8 ,beete: sew y1o bas sud dguore 93st YAS 
eid dsont novo .aidd oF genoqast {sotstLloq sng 


ydnuoo edt bel ,bebauoiny yletiias stew segtado 


owoml isdded emoned ead mottteoqgo BedT 7 
_-dueote¢ 2.00 vd Matas I bas ,boodersbay rested bas 


af jet’, ili 


-358- Dr .Hitchcock 


we are accepted for what we are, including by 
government officials. 

Q. Do you receive grants now, municipal, state, 
or Federal? 

A. No. Independently. It is interesting 
to find that all levels of government have arrived at 
about the same policy. 

The Federal government recently appropriated 
$1,190,000 to the Public Health Services, and to 
administer the pollution services. 

BY HON A IMRe KELLY: 

Q. That is for the entire country? 

A, Yes. Contained in the new Bill, called the 
"Kuchel Bill, No, S-928", which was passed in June, 
which authorized the appropriation up to $5 million 
per year for five years, but provided no means of 
eapolying 1b to any particular locality. 

The Budget Bureau cut a $4 million-budget 
to $1,190,000, which eliminated most of the scientific 
and engineering projects recommended. 

Q. Coming to state government; what does it do? 

A, The state government has just begun a 
separate air-pollution work to a very moderate degree. 
In the past Session, concluded only a few months ago, 


they appropriated about $225,000 to the State Health 
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Department. 

Q. That would be in the nature of 1 to 20, 
Federal and state? 

A. Yes, that is the State Health Department. 

Q. Their appropriation -- or the provision to 
introduce the appropriation, would be about $20 Federally, 


and $1.00 state? Would that be right? 


ae There was no such restriction. It just 
happened as an appropriation. Le Le of no sieniticance, 

Q. Tit Sanote 

ne None whatsoever. The amount to which the 


Budget Bureau cut the Federal funds was arrived at 
by "erystal ball" methods. 

Q. To what proportion would it work out, or 
what was the indication of the proportion to which it 
would work out between the Federal and state govern- 
ments? 

MR. FAITH: I think that. from the $1 million 
of Federal funds, less than $100,000 was put into the 
project in California. 

MR. THOMAS (Oshawa): And the remainder went 
to other states? 

MR. FAITH: Yes, the state is probably 
putting up more money than the Federal, in our state. 


DR HITCHCOCK: Yes, the state appropriated 
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about $100,000 for the air-pollution research through 
its health studies, but those funds were authorized 

to the University of California, Engineering Department, 
to carry on basic research. 

HON. MR. KELLY: What have we got, Doctor 
Evis? 

DOCTOR EVIS (Secretary): I do not know 
exactly the figures on research, I do not think 
there is too much being done. 

THE CHAIRMAN: There certainly is not any- 
thing like that. 

DOCTOR EVIS (Secretary): I was thinking 
about university research. 

HON. MR. KELLY: Of course, we have provincial 
grants for that purpose. 

DOCTOR EVIS (Secretary): It is possible 
that some of the provincial grants to the university 
got into Professor Allcut's department, but I do not 
know the proportion. 

THE WITNESS: The funds which might have 
been made available to this Foundation are decided 
as a matter of policy at various levels of government 
that they should not be given to us, because we have 
not our own laboratory. But under the contract, every 


institution, anywhere in the country, -- we are not 
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restricted in any way by political reasons, in getting 
the work done, and we have been doing it in that way-- 
so the government says, "We contend we should not 
grant money to this Foundation, but if the Foundation 
would advocate that such-and-such be done by the 
University of California, or the California Tech.., 

or the University of Southern California, the govern- 
ment will receive that recommendation and grant 
directly to the group which will do the work." So 

the Foundation is in the position of advocating or 
advising that certain work be done, and we will 
receive the same results, but perhaps not quite to 

the same extent, but we are giving the end results 
with government funds. 

In the meantime, we are spending our own 
private funds which this year will be about $600,000, 
and next year it will be $750,000, which is all 
privately donated. 

The contributors have no rights or privileges 
by reason of their donations, other than to help the 
cause, and receive copies of our reports. 

BY THE CHAIRMAN: 

Q. What was the size of the contributions? 
Where do they start? 


A. The highest industrial contribution was 
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$200,000. That is from an Association, not just one 
particular firm. It comprises the companies on the 
West Coast, and represents about 50 independent donors. 

Q. Do you have anybody out seeing"™'Joe'Brown's 
factory", about a contribution? 

A. Not quite that way. The primary job of 
our trustees is to see that the funds are raised. 
They expect the scientific staff here to do the job, 
and they will provide the sinews of war. 

They have set up a Finance Committee, of 
the trustees, and the Chairman enlists his fellows 
outside, for instance, in the steel business, he 
will look to the representative of the steel industry 
on the Finance Committee, to solicit the steel 
companies, and the bankers will be looked upon to 


line up the other bankers. 


Q. These are all voluntary? 

A. Lea. 

Q. They do not get any pay for that? 

A, No. We did have a public-relations fellow, 


who has had quite a bit of experience in charity 
campaigns, supporting the Symphony, and community 
drives, and he gives us a hand now and then as, for 
instance, the names in the hotel group who should be 


approached. 
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Q. You say that your budget for 1956 will be 
three-quarters of a million dollars? 

As Yes. We are beginning to receive con- 
tributions from national corporations, such as the 
Dupont Company, and the Ethyl Corporation, and the 
municipal Chambers of Commerce are considering coming 
a ee Also the Carbide Company, and other companies. 

The next largest single contributing group 

is the motor manufacturers. The Automobile Manufacturers! 
Association contributes $100,000 a year, and that 


might be increased. 


Q. You do not mind these questions, as we 
go along? 
A, No;enot aeiuall-: 
Q. Have the motor manufacturers actually dis- 


covered something which will eliminate or greatly 

reduce the exhaust fumes? Have they been able to 

do that? 

A, Mind you, they have admitted they have a 

job to do as of twelve months ago. Now, several 

large motor companies, which are highly competitive. are } 
getting together on a common problem in the industry, 
which will take a little time. To get the specific project 
started, takes a little time also, so now, at the 


end of twelve months, they are very active in the way 
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of engineering research work, endeavouring to develop 
a gadget, and they have made good vrogress in a short 
time -- we have seen the work in the laboratory -- and 
they have reduced the loss from unburned fuel in an 
engine, which may have the effect of cutting the waste 
fuel from automobile operation, by 50 percent. If 
the devices which they are developing, can be fully 
tested, perhaps they may have them ready for the public, 
both on new cars, and to be installed on present cars, 
by January, 1958. 
MR. FAITH: To put them on the 1958 models, 
they will have to have them by January, 1957. 
BY THE CHAIRMAN: 
Q. That is roughly only about a year? 
A. Yeo. 
BY MR. THOMAS (Oshawa): 

Q. Would the installation of that mechanism 
have the effect of conserving gasoline? 

A, There are four different stages of a car's 
operation during which gasoline is lost, and the most 
important of the four is deceleration. They have 
learned quite definitely that about 60 percent. of 
the total fuel lost, is lost by deceleration. 

BY THE CHAIRMAN: 


Q. That is, when you take your foot off the 


{ 


Pe y f 


7 _ 0 
i 
c 


ap nn as i » 


Py ya | 
; a4) 7 (a hiss! nyt 
are ii iii ck 


‘ : : 
a i] = » 
) fa ' rm 


here a i 



































: 

» 

he St | 
aya 

‘AT 










qofeveb of pntwovaabne ottow soussno patvese! oy 
‘ ay 





a 7 


tods 8 PT Beer yond boos sban: ovat wont brs. 2 : 
ive bre os groderodal eft at oeow oad 11998 ovat oe os ate ie 
“ne hh fav? bance mer? anol ont nesuhon sear 


i. 


sioaw oat aniddue Som tooTio ag? eved ‘eon ote aan 


ae /Sewmentdien oe wd nokeredo. oktdomodue mort? tout 


; i 
iad 
i 6 

“fea es nso _gatgoleveb ets yoda dotdw seoived alin" a 
iis 
vob ig etd 708 vbeet mand vad yar yes eqertied omnes 
as iF) “a 
Beet counts ud Ng 


) 
ia 


,eiebom Seer suid fs 16) martd heb of :HTIA , AM yy ae 


ens 9 dnesetg HO hetLadent 0 og bas rte) wan ad ited oo 


Veet cereunat xd meri oved ot even ftw wee 


4 

MAMAEAND ‘an va a . 
Sisey 2 2 nee er yloetor Bf PRET Po > 
my a) i 
Adey aA : : 
: | 7 ; : vg = Lm 7 

: ( sweded) eAMORT aM vet - 

barbie om Beit to Cae aee pry biwol ee 


rent ioasy ‘ant mseanoe to sootte ead eyed = m 


lao & to eect dneusti.th a1io8 foes Ad nus A. 


ved ecto | -atvareteseb ai wor vit to gnso% 
20 Sa 98 duode east wissinttop i 


24 


ity. 


-365- Dr. Hitchcock 


gas? 

ar That is right, and the engine pumps gasoline 
through for a few seconds, and there is quite a loss. 
So they are directing their remedial devices at that 
Daa: Bot iG Whether such devices will cut the gasoline 
losses in half we do not know yet. We do not know 
really how much this will reduce smog. It is 
assumed that cutting the hydrocarbon will have an 
equivalent effect on smog. There is a good deal of 
evidence that that presumption may be more or less 
good. 

Q. While we are on this point, do you feel 
with all the technical and scientific studies that 
the exhaust fumes are large contributors to air 
pollution in your area? 

AS Yes. We feel there is very little difference 
between "air pollution" and "smog". It may not be 


obvious for the moment, but let us say "Air pollution". 


Q. That covers the whole picture? 

A, Yes. 

Q. Could you say what percentage of the air 
pollution -- 

A. A great deal of intelligent investigation 


has been done on the amount of pollution which comes 


from outside. In regard to automobile exhaust, and 
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bus exhaust, it is estimated that something like 45 
or 50 percent. of what we consider to be total air 
pollution, comes from motor vehicles. 

Q. That is good information. That is something 


the average motor car driver can understand and 


appreciate. You say about 50 percent.? 
A, Roughly, yes. 
Q. The cars and buses contribute 50 percent. 


of the total air pollution in the area -- 

A, Let me explain the use of that figure. 
That is 50 percent. of what we consider important 
pollution. We have included water vapour which 
comes from stacks, and we have included carbon dioxide, 
and carbon monoxide. It is estimated there may be 
from 6,000 to 10,000 tons per day of carbon monoxide 
released, as a result of all activities by traffic, 
and so on, but we have never been able to find any 
concentration of carbon monoxide anywhere near the 
minimum toxic level, in other words, about 40 parts 
to the million is about as high as we have found it, 
and that is quite unusual, and is far short of the 
minimum level. 

Q. It is not poisonous -- up to now, anyway? 

A. Under our conditions, it apparently dissi- 


pates, and disappears. We cannot find any evidence 
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of carbon monoxide that is a harmful factor in our 
atmosphere. 
BY DOCTOR EVIS (Secretary): 

Q. Would that not be because of your highly 
oxydized atmosphere here? 

A, We do not know whether it blows away, that 
is, wafts away, or is converted to carbon dioxide, or 
really what happens to it. 

Q. And you have included in that -- what? 

Al, We have included carbon dioxide. Although 
the evidence indicates the total is much larger, we 
cannot find any evidence at all that it is a factor, 
so it comes down to the unburned fuel, dirt, oxide 
of sulphur, and oxide of nitrogen, as being the 
principal pollutants with which we have to contend, 
and it was estimated there was a total of around 
3,300 tons a day from all sources. 

MR. FAITH: We have gone uv to 3,700 now. 

THE WITNESS: As I say, 45 percent. or 50 
Sareents of that is attributable to motor vehicle 
operation. 

And of the balance -- and this is very rough -- 
certainly not over 20 percent. from the oil industry 
operations, which includes evaporation,losses of fuel, 


and their own stack emissions. 
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Then, an additional 10 percent. from 
miscellaneous industries, which brings you up to 
80 percent., and the remaining 20 percent. is composed 
largely of rubbish burning and emissions from home 
fuel burning, fuel oil and gas, which adds a little 
pollution contribution -- not very much individually, 
but collectively it amounts to something. 

It is not perfect combustion at all, but 
with natural gas you have better combustion than with 
coal, and with fuel oil you have better combustion 
than with coal, but we think that most of this pollution 


comes from these various combustion processes. 


---Whereupon a short recess was had. 


-~--Upon resuming, 


BY HON. MR. KELLY: 
Q. Tell me this, Doctor Hitchcock; you know of 


the Sudbury area, with the Nickel company? 


By I have been there, yes. 
Q. You remember the old roasting ground where 
they roasted everything. There are stacks there I 


think 400 feet high, and they were erected from the 
standpoint of getting rid of the sulphur fumes. 
here 
Do you know if a 400-foot stack/would suffice 


to diffuse the fumes sufficiently so you would not have 


. 
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that trouble? 

A, Our experience in Los Angeles would indicate 
that stack height is less significant under our 
peculiar conditions than in most areas. It may at 
times be helpful here, but you would not get as much 
benefit the year around. Is that not right, Doctor 
Neiburger? 

DOCTOR NEIBURGER: Stack height is effective 
so far as the local single source is concerned, in that 
it enables you to get a certain distance down before it 
is mixed on the ground, so if you have a plant which is 
emitting a high concentration, it is very desirable to 
have a high stack, so it will be carried down for some 
distance, before it gets to the ground. 

Our main complaint is with resoect to the 
local sources and general sources. What happens on 
occasion down town has nothing to do with a specific 
local condition. 

BY HON. MR. KELLY: 

Q. I wonder if you had a place here where a 
high stack was installed, which cleaned up the previous 
situation? 

A, Our conditions are somewhat unique in that 
we have thousands of stacks in the basin -- which is 


roughly 35 or 40 miles one way, and 50 miles the other 
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way -- but with such a large area, if you had higher 
stacks on a single source, you would perhaps, on the 
average, disperse the emissions to a greater distance, 
but you would get it from the other stacks, so in the 
whole basin the high stacks will not have much effect 
for a distance of 30 or 40 miles. 
Q. And especially with the mountain range 
behind you? 
A, Yes. In Sudbury, you are speaking about 
an isolated source, and, as far as I know, you do not 
have comparable atmospheric stagnation. You have 
normal winds and perhaps you do not have much temperature 
conversions up there, and there you find an optimum level. 
You cannot solve air-pollution problems with 
higher stacks; you may disperse the solution sufficiently 
so that by the time it reaches the ground, as Doctor 
Neiburger said, the pollution does not hurt anybody. 
But you’cannot rely on that. You still 
have to make sample tests. 
The Kaiser people out at Fontana have a 
special stack problem, being 50 miles from here, and 
the prevailing winds being from the west. 
BY DOCTOR EVIS (Secretary): 
Q. We had planned to go there Saturday, but 
I had a call saying we could not go in, as the pickets 


would not let us through their lines. 
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Roy They can dissipate their smoke over a 
larger area, by having higher stacks, but that is 
not the logical answer. 
By putting on an electronic precipitator 
device, the effect has been really dramatic, there 
is almost no visible emissions coming out. They have a 
programme where they are planning on putting on an 
electronic precipitator on each of the nine stacks, 
with the accessory equipment. The first installation 
cost about $1 million, but the subsequent ones will 
not cost that much. I have not heard what the total 
cost for the nine stacks will be, but I have heard it 
said it will amount to $3 million or $4 million, and 
perhaps it may be more. 
That pretty well solves their problem, I think. 
They also have a staff of chemists and 
agricultural sample plots and test plants, and so on, 
ranging around a radius of miles from their plant, to 
see what harm is being produced on the crops. 
BY HON. MR. KELLY: 
Q. They have a similar problem up around Sudbury. 
A. Our cement lant, farther east in the basin, 
produces a very visible deposit of fine cement dust 
for some miles around the plant. Sometimes the 


farmers and other people think they are getting harmful 
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effects from very little visible evidence of dust, 
and what-not, and they get a somewhat exaggerated 
impression. They attribute all their ills to that; 
in some cases, it is justified, and in other cases 1t 
is not. 

So the only thing to do is to get a plant 
pathologist out there to test it. 

BY MR. ELLIOTT: 

Q. YOu Nave the motor cars the same as we have. 
What do you feel in this area to be their contribution 
to the smog problem? 

THE CHAIRMAN: 50 percent. 

THE WITNESS: Yes. To what extent that is 
actually to blame for the qualities of air pollution, 
or what we call "smog" I cannot say. We do not know 
what the compounds are, but we know that something, 
as a consequence of air pollution, damages plants, and 
forms ozone. 

BY MR MELBIOTT: 

Q. The one we have is a little different. We 
have longer winters up there, and we heat our homes 
for an average of eight months per year,. and up to 
1945, they were using about 90 percent. or 95 percent. 
coal. Now it has gone to the very opposite, it is 


from 80 percent. to 95 percent. oil. 
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A, Oh, is it? 

Q. Yes. So that means instead of getting coal 
smoke, we are getting no coal smoke at all, but is 
this gas from the oil not more dangerous? Have you 
any idea on that? 

Bis Obviously, it is cleaner. 

THE CHAIRMAN: You had better include 
natural gas in that. 

BY MR, ELLIOTT: 

Q. There is not so much yet. There may be 
in the next few years. 

A. They burn no coal here. It is all a gasoline 
and petroleum economy. We burn fuel oil and natural 
gas, and gasoline, 

Your question is, what harmful emissions 
come from the burning of fuel oil? I do not know 
that I can give you a very good figure on the tonnage 
ofspoilution from burningsfueieoil. That is one 
thing on which we have not much data, and we require 
more data and more testing, but qualitatively, from 
the burning of fuel oil, we get the oxide of sulphur, 
and we get ash. There is ash in the fuel oil, not 
as much as coal, but it contains a great deal of 
titanium, and beryllium, and metallic oxides: So 


what ? We do not know what the effect will be. Some 
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say the oxidation of catalysts, and some say something 
else. Whether it will have any physiological effect, 
we do not know as yet. 

We do get a little soot from burning fuel 
oil, and depending on the sufficiency of the various 
burners, you may get a percentage of partially burned 
or unburned fuel. 

MR. FAITH: Do you want to include oxide 
combustion? 

THE WITNESS: In all combustion, you get 
oxide of nitrogen, which is formed from oxygen and 
nitrogen in the air going through the heating zone, 
enough of that compound to form a considerable quantity 
of nitrous oxide. That is the method by which we 
would fix the oxide of nitrogen. 

od IG eink 

Q. There is a problem with us in connection 
with the use of fuel oil for heating the homes, and 
using the gravity system. They feel they get a 
smog in the house from the oil. Their windows will 
ROroity. Is that just imagination, or is it a 
fact? I have heard it quite frequently. 

A. . Iv-hnave Used fuel oil in-the nome’ in which 
I have lived for, roughly, fifteen years, and I have 


never seen any evidence of it myself, and it would be 
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hard for me to imagine how that could be, unless you 
have a very defective installation. 
Q. With the installation 100 percent. efficient, 


they feel they get a great deal of air pollution in 


the house, 
Avy Well, people do get a lot of ideas. 
Q. I am in the contracting business, building 


houses, and we have that complaint coming from 
customers continually. 
A, I know efenocevidence,of it. 
MR. GORDON: I have used it for five years, 
and I have not noticed anything. 
BY HON. MR. KELLY: 
Q. I do not quite follow you on this oxide 
of nitrogen. 
A. That is a very important point. 


BY MR. BRANDON, Q.C.: 


Q. I think you can notice a certain odour. 
A. That is only stack gases entering the house 
from the street. I have heard this for years, but 


I doubt if there is any evidence of it. 
BY MR. ELLIOTT; 
Q. You have heard of the same problem? 
A, Every time human beings make a change, they 


attribute everything that happens after that to that 
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particular change. 

At one time, I was endeavouring to sell a 
new type of toilet soap, and one of the users broke 
out in a rash, and said the soap was no good, and they 
were trying to sue Colgates, and an investigation 
showed that the person had eaten a lot of strawberries 
the day before. 

Q. We have the same condition as you have. 
Our homes are not our big problem, but it is the 
industries. We have one of the biggest steel comoanies 
in the world, in Hamilton -- that is my own home 
town -~ at least, it is the biggest in Canada. They 
used to make about half a million tons per year, and 
used about 500,000 tons of coal. Now they are making 
over a million tons of steel with less than 100,000 
tons of coal. They have cut their consumption away 
down. Yet, from the mountain area, you can see a 
terrific smog in and around that plant, even with 
the burning of oil and other fuels, and they have 
almost eliminated the use of coal. 

As How do you attribute it to that plant? 

BY MR. BRANDON, Q.C.: 

Q. Some is attributable to their coke plant 
which they have there. 


Le This business of solving the smog problem 
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by visual inspection is very dangerous. Your air 
moves back and forth and around an area, and it may 
hover over an area which includes a plant, so they 
say it all comes from that plant. itrmay; ior it may 
not. 

BY MR, ELLIOTT: 

Q At one time, it had about fourteen steam 
engines puffing smoke around. Today, they have none, 
and yet the workers claim the fumes from the Diesels, 
which they cannot see, aremore dangerous than the old 
smoke which they could see. 

Is there any truth in that, or is that also 
simply imagination? 

A, We have no evidence of that. 

Q. You have no evidence to prove that the fumes 
from Diesels are not just as dangerous and injurious 
to health as from coal? 

AY There being no evidence of which we know 
as to the effects on health from Diesel or coal smoke, 
we cannot say one is better than the other, or worse. 
It is mainly a matter of condensation. 

Q. Dramence tryineecor pubeyousonttherspot!. 

I am giving you some of the arguments I get from some 
of the people, and I wondered if you knew some of the 


answers, which would help me to clear this up when 
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talking to these people. 

A. All I can say is that having examined that 
with some care, and looked for evidence of this matter, 
Icould not find any evidence as to the relative 
health effects of normal coal-smoke pollution versus 
Diesel air pollution. 

Q. So you feel that the exhaust from the Diesels 
is not as dangerous? 

A, We do not know. 

BY MR. BELYEA: 

Q. DectorvHitencock, do they use number i or 
number 2 Diesel fuel in their truck engines? Have 
you any regulations with respect to having to use 
number 1 oil? 

MRe PAITH:” I think they use both A lot 
of the smoke from Diesels is due to a low-grade fuel, 
but there is no requirement as to what fuel a man 
shall use. The only requirement is that he shall 
not have any smoke. 

MR, BELYEA: I thought when they came into 
the city, they must use number 1 oil. 

MR. FAITH: There is much less smoke from 
number 1. 

BY MR. BRANDON, Q.C.: 


Q. Is there any method of checking the density 
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of Diesel smoke from a truck, on the one hand, and 
checking the smoke from factories, on the other. 

A. This is what I was about to try and express, 
that, first of all, the Air Bllution District -- the 
only basis by which we have control of Diesel smoke, 
as well as industrial smoke, is on the basis of the 
Ringleman chart. They emit a certain grade of grey smoke 
and by this colour chart,if the stack emits a 
Number.2 Ringelmann: for more than three minutes in 
an hour, they can be cited. That is rather an 
empirical type of gauge. 

The inspectors gain enough experience so 
they can look at a stack and see that it is clearly 
darker than one of these three shades of grey. They 
have white and black amongst the five colours, and 
that leaves three types of grey, and they can dis- 
tinguish between them, as a matter of judgment, which 
they learn from experience. 

BY MR. BRANDON, Q.C.: 

Q. What about an inspector who may have some sort 
of defective eyesight? 

A. He should not be an inspector. He is 
Supposed to go to school and pass a test. 

If you are spending some time with the 


A.P.C.D. people during your stay here, by all means 
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ask them. 

They are beginning to secure some bits of 
data on the combustion of Diesel smoke. It varies 
a great deal, but they can begin to give you some idea 
of the quantity of emission. It will contain a very 
little carbon dioxide, and a little soot. 

BY MR. BRANDON, Q.C.: 

Q. Speaking in regard to Diesels generally; is 
it not true you find there is a continuous emission 
of smoke of some sort, and when they accelerate, it 
becomes much darker? 

A. Yes. Sir Hugh Beaver, in charge of British 
Air Pollution investigation, was here recently, and he 
said they rely on Diesel engines in buses largely, and 
they have found if they have good discipline in regard 
to maintenance in their garages, they have been able 
to cut down the black smoke. 

BY THE CHAIRMAN: 

Q. Were you able to exchange some ideas of 
mutual interest? 

A. We were. 

Q. Did he think that California had anything 
comparable to the London smoke, or that of Edinburgh? 

BY DOCTOR EVIS (Secretary): 


Q. Would it be worth our while to take a trip 
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overseas? 
THE WITNESS: No, I do not think we were 
in a position to compare, but as Doctor Neiburger 
has indicated, we have felt this London condition is 
largely traceable to soft coal. 
BY MR. THOMAS (Qshawa): 
Q. Ours is an oil economy. In Great Britain, 


it is a much older type of industry which depends 


on coal? 
A, Yes. 
BY THE CHAIRMAN: 
Q. What was Sir Hugh here for? 
A, To do the same thing you are doing. He 


was making a tour of prineipal cities in the country 
where they have similar problems. 

The most important thing I think he said 
was that he felt -- he was talking about the philosophy 
of ain pollutionxcontrol,;;and «Lf, for the sake of 
argument, chose the optimistic view that you cannot 
expect governments to regulate, and have a policeman 
and a chemist standing over every exhaust stack in 
a huge industry, and, therefore. I argued must he 
not rely on voluntary education that once the 
public understands what the problem is, they must 


rely on voluntary co-operation and decency and civic 
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pride’. 

He said he had heard that for years, and 
he said, "The only thing which will do a particle of 
good is regulations." He said, "You can talk your- 
selves blue in the face, but the only thing to do is --" 


BY THE CHAIRMAN: 


Q. outs itor. the line? 
AG, Yess “out'it' on*the Vine™. 
Q. That is an interesting thing to get from him, 


because he has been associated with this work for many, 
many years. 
A. Yes. He is a very able man. 
Their programme is for fifteen years, and 
to gradually change to coke, but they have not the 
proper grates in many of the homes as yet, so it is 
a question of providing the facilities and equipment, 
and for many years they will need a government subsidy 
whereby the average householder will put up 25 cents 
and 75 cents will come from the government. 
MR. FAITH: May I make a few remarks in 
regard to this Diesel thing, because we always get 
into these Diesel discussions. It comes in on a to.nmage 
basis whichis a very small proportion of the total. 
We have definite figures showing that the smoke which 


goes into the air -- the aerosols -- amounts to only 
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about two tons per day from Diesels out of a total 
of 200 tons going into the atmosphere. In the case 
of oxides of nitrogen, it is estimated we get about 
three tons per day out of a total of between 700 and 
1000 tons, and in the case of sulphur dioxide, we 
estimate less than one ton goes into the atmosphere, 
outr af, ay total of. 500, tons. That goes on right down 
the line, and is hardly worth mentioning when the 
total amount of material which goes into the air from 
Diesels is really infinitesimal, as compared with a 
like material coming from other sources. 

Of the aerosols which go into the air -- in 
Other words, the smoke particles ~- about 65 percent. 
it is estimated come from backyard burning of rubbish. 

In the case of hydrocarbons going into the 
air, about 1000 tons goes into the atmosphere, out of 
a total of about 1500 tons. So we thinks it puts us 
into rather a preferred position. 

THE CHATRMAN: We do not have the burming 
of garbage in Ontario. 

MR, FAITH: This,is not. garbage..It is 
paper, and tree clippings. 

THE WITNESS: What about your lumber mills? 

THE CHAIRMAN: We do not have them at all. 


MR. FAITH: We get into a discussion on Diesels, 
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when, as a matter of fact, it is so small as to be 
almost negligible. 

THE WITNESS: I doubt if your Diesel problem 
in Toronto Ws any’ greater than it is here. ite isa 
very small part of the problem here. 

THE CHAIRMAN: That is very good information. 
As I said, that is the thing we are working toward now, 
and with the scientific data available, I think we can 
hope that Diesels will become a very insignificant 
part. OFS the’ total, 

MR. FAITH: From the total air pollution 
standpoint. 

THE WITNESS: In other words, we have not 
enough ammunition. Let us not waste it on the small 
hole of the telescope, but use it on the big end. 

BY MR. ELLIOTT: 

Q. According to the impression I have heard 
from England, in the London area where they have had 
terrific smog in the last two or three years, they 
claim -- and this may be a little bit of imagination -- 
that there have bean five or six oil refineries 
built on the Thames estuary, and until they built 
them, they did not have this problem, but since then, 
this smoke problem has come up. 


MR. FAITH: I have heard a great deal of that. 
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THE WITNESS: Have you read the Beaver 
report issued a few months ago? 

DOCTOR EVIS (Secretary): Not yet. 

THE WATNESot@slt 1s Mmottong and it is 7a 
Very"200d job’ 


BY MASEL OLOTE: 


Q. You have not heard of that condition in 
London? 
A. We have read everything that has been 


published in the London area. 

Q. Do you find that the oil refineries have had 
anything to do with it? 

A. No evidence at all. 

DOCTOR NEIBURGER: All we have seen is the 
data on the SO°, They say this comes from the burning 
of coal in the town of London. Whether the S02 
meteorological conditions they have in the London 
district affects it, we do not know. 

THE WITNESS: They have had an awful lot of 
smoke for an awful lot of years before. 

MR. ELLIOTT: It never reached a point before 
where people laid down an the sidewalk, and choked to 
death. 

THE WITNESS: As they point out in the Beaver 


report, the first AntiSeacoal Act was passed 300 years 
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ago in London, I think they do have serious air 
pollution at times, and have had for a good many years, 
and the Beaver report indicates they have put the best 
brains and students they have on it, but their problem, 
I think, is largely due to the burning of soft coal, 

MR. BELYEA: There is an interesting thing 
I have been trying to find out about. They have 
burned a tremendous amount of soft coal for years, and 
very recently they have gone into the steam generating 
plants,which burr a tremendous amount of soft coal. 

I have been told that the higher temperature combustion 
of the steam generating plant produces sulphur dioxide, 
whereas the lower temperatures in the homes do not. 

It would be interesting to get the answer 
to that one. 

MAG PAGTHS it) ie 6 Llittie different, £ would 
suspect. A little sulphur in the coal eventually gets 
into the air as sulphur dioxide. 

| THE WITNESS: The only reason you did not 
get it would be you did not burn all the coal, and 
more or less sulphur remained there. 

MR. BELYEA: Would that vary the sulphur 
going into the ash? 

MR. FAITH: . L doubt. if it does,, because 
the difference between high-burning and low-burning 


is not large. There may be some difference. 
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BY THE CHAIRMAN: 

Q. Doctor Hitchcock, tell me this; -- it may be 
a far-fetched example; but you have a great many air- 
craft around this Los Angeles area -- 

A. And a great deal of testing, too. 

Q. Do you feel they are making any contribution 
to your problem here? 

A, I do not know. I have wondered about that. 
Preliminary feelers have indicated it will probably 
turn out like the Diesels. 

Q. There is not much known about it? 

A. No. We really do not know about it. But, 
of course, we have nothing like the number of engines 


overhead as we have on the ground. 


Q. It would only be when landing and taking 
oy ae i 
A. Yes. I think more would come from testing 


the engines on the blocks here. We have rather large 
aviation industry here, in fact, about one-quarter 


of our industrial workers are working in the aviation 


Field. 
Q. Is it that large? 
A. Yes, about one-quarter. 


We have five minutes before we want to show 


you some pictures, which will tell you a great deal 
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about our problem. 

Two questions were asked which I would like 
to answer. Pirst, about the nitrogen oxides. That 
is a phase of the city air pollution which is only 
just beginning to be given attention. 

We find that all combustion results in the 
formation of a certain amount of nitrogen oxide, 
that is, the inert nitrogen in the air we breathe, 
and the inert oxide which, combined, forms very active, 
chemically, nitrogen oxides, which appear to play an 
important role in our problem, in some way we do not 
understand as yet. 

The reaction of the hydrocarbons and the 
gasoline fumes would produce high irritation, and 
plant-damaging agents. This is not fully proven 
out yet, but the evidence certainly suggests that 
takes place, and the role of nitrogen oxides in our 
air pollution problem does appear to be important, 
even though we have not fully resolved the chemistry. 

So if what is indicated -- 


BY HON. MR. KELLY: 


Q. That would seem to be the meat of the 
problem? 
A, iy ee apparently an important pollutant. 


Q. That irritates everybody? 
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A. Yes. These nitrogen oxides seem to permit 
the formation of irritating and harmful products of 
our air pollution. 

Now, if that is the case, it would indicate 
we have to develop consideration for nitrogen oxide. 
A man does not have any knowledge as to how to do it, 
but it suggests he may have to develop a gadget to 
put in stacks, or gas pipes, which would decompose, 
or in some way restrict the nitrus oxides. 

If we could remove all the nitrogen oxides 
from our combustion sources, it may have a big effect 
in eliminating air pollution, to a large extent. 

We would still have air pollution, but a 
great deal of it might be prevented. 

So far, n> nitrogen oxides have come into 
the picture to deserve attention. 

The other point about which I wish to speak 
is. this: 

For one and one-half years, we have been at 
grips with this problem, but here, as anywhere else, 
to deal with the air pollution problem,you must know 
the concentration of various pollutants day in and 
day out; what the habits are, and how the concentration 
arises in certain areas of the city. 


Until we have such information, we do not 
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see how you can intelligently deal with control, 

any more than a patient could go to a physician with 
a new malady, and have it correctly diagnosed. The 
physician would first have to take blood samples, 
urine samples, the pulse, and so on and so on. The 
same thing is true with air pollution. 

What the public does not understand is 
that air-pollution "doctors" cannot diagnose nor 
prescribe until they have more information. But 
people are so impatient; they want to be cured 
tomorrow, or today preferably. We tell them we do 
not know as yet, and we have no remedy as yet. 

BY MR. BELYBA: 

Q. I do not think the public just appreciates 
what "smog" is. 

A, We will show you some victures in a moment. 

Q. During the heavy smog period, what are 
the effects on some of the people, and what percentage 
are bothered with it? What percentage, in a heavy 
smog, would have eye irritation, for example? 

A, A large percentage. 

MR. FAITH: I would say over 50 percent. 
It affects different people in different ways. Some 
have high irritation; some have eyes running, and 


some people cough. 
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BY DOCTOR EVIS (Secretary): 


Q. Does anybody get nauseated? 
Ary Yes. But I think a great deal of it is 
suggestive. They become nauseated and get headaches. 


BY MR. THOMAS (Oshawa): 

Q. Before we go, there is one question I 
would like to ask. Does the Air Pollution Foundation 
operate in other states? 

A. No, but we are sending copies of our 
technical reports to libraries, and universities 
all over. 

Q. Further to that question; with rigid en- 
forcement of the regulations in this particular area, 
do you think there might be a tendency to discourage 
the location of industry? 

Al; It has not yet. In spite of all the smog 
we ave, this community is continuing to grow at the 
highest rate of any community in the world. I think 
it is 18 percent. 

DOCTOR EVIS (Secretary): Is it not a 
fact that your Chamber of Commerce recommended that 
industry be discouraged, if it was of a type which 
could not be controlled? 

THE WITNESS: Right. 
BY DOCTOR EVIS (Secretary): 


Q. I was hoping you might say something about 





:( vratersed) Prva KoOOd Ya a) os 
ghedssaven dog ybodyns 2900 =D 
Bi gt to (aeb daeug 2 nhdt T dud saeY | A 



























.pondoshbaend dey bas bedsesyan emooed yolT -avidasagee 
:(swadead) SAMOAT .RM Ya 3 

I notgesup 9no af enedd og ewetoted =. 
noigetrmot molguliot ae ang escd .#ea ot sxtl bluow 
| Seegsie tedto nt odaseqo - 

suo to aefaos antbase sts ew dud .oW » ie: 
acidtexevine bos .esritetdti od adtoqet isolariosd 
revo Ifs 

-9 bigts idtw inoitasup gadt od tendisa & 
,ss7s tHlvetdasg atdd of enotteluges snd Yo tnemestol 
egetvovelbh o¢ yoneknedt 8 od ddgim evedd wnidd yoy ob 
tyidecbnt 40 notdsool ont 
gome et Lis to etige nl .dey von sad 31 aA 


stig ts worg oF gatunatdnoo al yttaummos sind ,Svar sw 





: anidd I ,bizow oft nt yoisummoo yas Io eter teadatd 
5 . .treoteq 8L ms oh 
ria” a dom of el. i(yrsderosé) arva ROTO ae 
7 | tent? bebasmnooet ‘sosemmed to ‘edmsnD HOY sent 06 


iotdw eqyt & to esw at It  bogerosatb ed ccna 

Sbeliondnos sd a j 

. dighh emer BMT fie 
:(wrsdéxos8) sm 








~392- Dr.Hitchcock 


the meteorological effects, for instance, how much 
does the intensity of the sun contribute to this? 


Pas Oh, a good deal. 


---Whereupon a short recess was had. 
---Upon resuming. 

THE WITNESS: In regard to the suggestion 
about monitoring the pollutants: 

There you run into the question of not 
having sufficient equipment to measure these vollutants. 
One thing this Foundation has done in the past year is 
to assist in the development of such devices. We have 
several such pieces of equipment well along toward 
perfection for measuring hydrocarbon, carbon monoxide, 
and the quality of the air called "oxidates". 

BY THE CHAIRMAN: 

Q. The Ringleman Chart is the main one for 
measuring smoke? 

A. Speaking merely of the opacity of the black 
smoke. That is still used, but all of us here are 
striving to develop a more scientific way of measur- 
ing the density of smoke. 

Q. It is rather amazing when we think that 
all across the world, people interested in air pollution 
use this really old-fashioned chart. Is it for want 


of a better device? 
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A, They have a smoke-control electronic 
device for putting on stacks, where you can read the 
opacity on a meter, but that does not meet the 
requirements of an inspector who may be a half a mile 
away, but I think we will get it eventually. 

Q. Do you ever have your time of emission of 


smoke longer than three minutes? 


A, Up to now, it has been three minutes. 

Q. Are you considering reducing that to one 
minute? 

A. Thatlis.up to the city. 

Q. Has that bean up for discussion? 

A. Yes, I believe so. 


DOCTOR EVIS (Secretary): That will be 


taken up this afternoon, Mr. Chairman. 


---Motion picture entitled "Smog" exhibited to the 
Committee. 
THE WITNESS: A couple of weeks ago, we 
put in a regulation whereby you could only burn 
incinerators on Saturdays and Sunday mornings. Since 
then, they have arrived at the decision that the best 
time to permit burning, when smog conditions are fore- 


cast, inasmuch as the smog appears fairly early in the 
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mornings -- and when smog is forecast, burning is 
prohibited in the morning, but has been permitted 
between four o'clock and eight o'clock, p.m. 

BY DOCTOR EVIS (Secretary): 

Q. Why do they allow burning at all? 

A. Because they have no other place to put it. 
They have garbage collections, but they do not collect 
combustible material. The city of Los Angeles is 
now developing a collection system, but it has not been 
completed as yet. 

MR. FAITH: The items in the incinerators 
include refuse from the gardens, tin cans and other 
non-combustibles. They are also collected. 

BY MR. THOMAS (Oshawa): 

Q. I would imagine the geography would be 
very important in regard to air pollution? 

A, And the weather conditions, yes. 

MR. FAITH: Another thing is the fact that 
our inversions occur very frequently in the summer 
and fall, much more than in the winter. 

THE CHAIRMAN: Is your garbage collected by 
the city or by private authority? Is it the city's 
responsibility? 

BY MR. BRANDON, Q.C.: 


Q. Does the lack of rain out here detract from 
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the smog condition? 

A, We do have rain, but we do not have it six 
months of the year. 

Q. When you do have it -- 

A, When we do have it, the weather is sufficiently 


unstable, so we have a pretty high concentration. 


-— = —=— = 


---Motion picture entitled "Smog Men at Work", exhibited 
to the Committee. 


- - —-_— — =— 


STATISTICS 


1. Two cars per family, plus the industry 
necessary to support them. 

2. California has spent approximately 
$25,000 ,000 on gasoline-vapour control. 

3. Nine recording instruments have been 
adopted by the Foundation. 

4. Considerable work has been done at the 
California Institute of Technology. 

5. The Stamford Research Institute at 
Pasadena has also done considerable work. 

6. Eyes are not irritated at the same time 


and place that plants are damaged. 
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7. Re: The Los Angeles Laboratory. 

700 cubic feet of air condensed into 
large drops of condensation, 

8. Three-one hundredths of cubic centimeters 
of hydrocarbons. 

9. In re the Southwest Research Institute, 
at San Antonio, Texas. 

At the end of 10,000 miles, further 
development of the mufflers has become necessary. 

10. In re: The Midwest Research Institute, 
Kansas City, and the Air Pollution Control District 
Laboratory at Los Angeles. 

11. Los Angeles and Detroit engineers working 
on devices, which work must be continued. 

Studies are also being made at Chicago, 
Kansas City, San Antonio, Los Angeles and Detroit. 

12. Re Incinerators. 

13. Re the Mattel Chemical Foundation, 
Columbus, Ohio. 

14. In regard to the Aldehydes: 

Organic gases are the result of 
incineration. One million pounds every twenty-four 
hours, of smoke, dirt, dust and noxious gases, pro- 
duce millions of tiny particles just the right size 


to enter your lungs. 


---Whereupon the further proceedings of this Committee 
adjourned at 12:35 o'clock p.m., until this after- 
noon. 
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AP? ER N 0.O-N Sones Bee ag 


Los Angeles, California, 
Wednesday, October 5th, 1955, 
eso CLOG. sO. ; 


- -—- — -« 


The further proceedings of this Committee 
reconvened at 434 South San Pedro Street, in the city 
of Los Angeles, State of California, at the offices 
OF wie nis rollucion, Control District., 


Mra ta ecoWlane, Chairman, 
Presiding. 


PRESENT : 
Messrs. Brandon, Q.C., 
Elliott, 
Murdoch, 
Gordon, 
Thomas (Oshawa) 
Hon, Mr, Kelly, 
Dr. Frederick Evis (Secretary). 
APPEARANCES : 


Mr.’ S. S. Griswold, DiImeeror, “A. sC yD, 


Mey travel, Assistant Director, 
Ap ates 
Meow. J... Mellor, Senior Information 


Beli eer. Aare. 
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Mr. Martin Brower, Assistant Information 
Officer, A.P.C.D. 


Mr. A, A. Atkisson, Public Services Officer, 
ALF a. 


Dr. Ruth A. Bobrov, 


Dr, Paul Meader. 


MR. ATKISSON: Gentlemen, on behalf of 
the Air Pollution Control Committee, let me welcome 
you to our Headquarters. I am sorry to say that 
Mr. Griswold will be a little late. He is on a 
field tour, and probably will not be back until three 
o'clock or perhaps three-twenty. 

I would like to introduce our people who 
are. here: The programme which is outlined for you 
this afternoon is a very informal one. Doctor Evis 
advised you were interested particularly in things 
like crop damage, so we invited Doctor Bobrov. 

MR. PRATCH: Would it be possible, Mr. 
Atkisson, to give them a brief resume of the programme 
beyond this afternoon? 

MR. MELLOR: They have an agenda up until 
Saturday morning. 

MR. ATKISSON: We thought we would give you 


a thumb-nail sketch of some of the things you will see 


in 
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the field. We do not want to tire you, but we have 
a number of slides and pictures of smog in the Los 
Angeles basin. 

I thought I might summarize very briefly 
some of the things you will hear this afternoon. I 
am sure Doctor Hitchcock did a thorough job this 
morning. 

Tethink,, in eliect...chere are three, major 
areas which should be considered in approaching the 
smog problem. One is that it must be defined, and 
the reasons for defining the problem is to bring about 
a realization of the research efforts which are being 
made. 

Secondly, tests must be made to cope with 
the problem. 

And, thirdly, we need the necessary adminis- 
tration to carry on the programme to eee the problem 
with which we are faced. 

It is not easy to define “smog" in Los 
Angeles, and the causes thereof, but we consider there 
are four major symptoms of smog. The first, and 
perhaps the most annoying, is the eye-irritation 
property. About twenty days in the year, from 
January lst, we have days with heavy material and eye 


irritation in the downtown district, and in the foot-hill 






























eved ow ted voy ott of Inaw Jom ob + 
Bod orld oak ‘ad t0 momenta bas sobite . rs: wr 
. - anes ivan 
eitered yey iela-sieale dnigten tT. daguorls tA, 
L .noomtedta atde'ssed Ifiw NOY ageiad ont to emoa 
eid? dot Aguotods s b&b dooodogih yotood save ms 
soem ootAt ove sredd .tootte at an iey Ye a. 
atid patitosonegs nt bereblanos ed. biuorde tiotdw Beets 
ons ,beatteb ed daun Jt gets ab ond. err 
duode aotad ‘od et meldorq sit aniattsbd 107 arowser if: rn 


gated ons dobdw epraiis Aotseaet ‘old to nolveuteneds a 
djiw oqo of obam od dem adaed ,yihnoose | 

| sisidoxg ant 

~siatmbs yraassosm ons been ow .vlbukdd , sah nib ia 

mafdorg ent cadmoo. og among alt mo yr189 oF ‘olgsrs 

| | /boos? o1s aw dlokaw: ae 

eal mt “gome” emtteb of ysse dom ef JT 

a1 siit pbbieaie ow ue , lostedd noewan. wae bol sch 

ine \dawt? ot? .aome To emodquye Tobam v0? ex 

nobistietl-syo ett at _galyouns, deom enig 80) iy : 

mox't they ede at at @gnb yeaows ea! ee a 

cg bas fottodem evsedt dant eab ede ew iat x 

Litd- door erit * Sas er de 


-hOO- 


areas, 

Then, there are some light days of eye 
irritation, which are not detected in some areas. 
There are some areas which hav¢never seen it, and 
there are many people in the areas of eye irritation 
who have never personally felt it at all. But there 
does seem to be quite a substantial number who are 
bothered with this eye irritation, and that is one 
of the properties we must combat. 

Secondly, the second symptom is what is 
causing the crop damage. We know there are certain 
chemicals and contaminations which cause crop damage. 
Sulphur dioxide is a case in point. As opposed to 
that, there has been a type of crop damage in the 
Los Angeles basin which is caused by our general smog 
conditions. Doctor Bobrov will talk about that 
later, and there are several million dollars! damage 
about which we know, and a great deal more about 
which we probably do not know. 

Certain crops are not grown in this county 
as they formerly were, because of the smog. We have 
heard the report that even citrus fruit has been affected 
in size and yield by smog -- or at least, it is 
Supposed to be. 


The third symptom is the reduction in 
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visibility, and this is the most readily apparent. 

I might comment here briefly and say that 
in 1947 we had the poorest year as far as visibility 
was concerned. It was in that year the control pro- 
gramme of the District was established, and the 
following year -- or in 1949 -- we had the best year, 
as far as visibility was concerned since 1940. 

Now things have become a little bit worse, 
and our visibility is about as good as it was in 1944, 
This is on the basis of observations made in the 
civic centre, which we think give us an accurate 
picture. 

The next symptom is nuisances like odours, 
and this is noticeable where houses are located near 
a smoking stack. 

These are the problems associated with smog, 
and they are important in that our objective is to 
clean up each of them, and we feel we have a programme 
to eliminate each of these symptoms, although it 
is obvious we have done a real job in eliminating 
some, more than in others. 

I recently took a trip up to the northwestern 
states, and on that trip I saw more smoke stacks and 
detected more foul odours than I personally have seen 


in Los Angeles County in twelve years and a half. 
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I think we have probably done a good job in 
eliminating the nuisance symptom. We are now 
concerned with the other symptoms, the eye irritation, 
the reduced visibility and damage to crops. 

Unlike other areas, such as Pittsburgh 
and London, our type of smog can hardly be called 
"smog", which is a contraction of "smoke" and "foe. 
The problem is to know just what is in Los Angeles 
County. There have been approximately GLECy 
different materials which have been identified in 
our atmosphere. These roughly fall into two 
particular classes. On the one hand, the solids 
and liquids, known as "aerosols", and on the other 
hand there are the gases, most of which are invisible, 
and it is to these gases that primarily the finger 
is pointed as the cause of eye irritation, and the 
crop-damage properties, and smoke. 

Today there would be some 4,400 tons of 
material in both classes in our atmosphere each day. 
As a result of the Control programme , we are 
preventing about 1,100 tons of material entering 
the air every twenty-four hours, which leaves a 
balance of, roughly, 3,300 tons. Breaking that down 
on the total tonnage basis, that works out pretty 


close to 2,000 tons, including nitrogen and sulphur 





to bigabent EA) ond Lamodenys x9ddo odd détw t 


Veldtetvat exs doldw ‘to seom ,eoang edd e729 eted? based 


























«egoto of syemeb bas ydtlitdtety sicadiae on 
dovudadets as dove ,esers redo olicd anh ' 
 befiso ed ylbuan neo gome to eqysd avo. tobnel bas 
."no?t" bas “estomea” to noldoardage 8 ef dotdw <"gome” 4 
sslegdA aad mt ei sedw tout, wont ot at. meidorg dT 

(dUEY yLedenixciags aeed eved eter? “exgtawod 

tt bettidmebk mosd oved Sotdw alsivedsm » see eaey 
owt .odab iiet yidaver ssedT  .stsdgeomss no: 
abiioe sid , brad eno ort a0 . wesests eaiuotsrsg — 


gordo art no bao ,"elcactes" es nwond ,ebluptf bas 


genert ert yligamiug dens messa sagt ot at at bas. 
anit -bas ,qottetbayt 99 te aevso ent ee betatog ef 
,esione ba ..potivagerg egsmeb-goro — 


—- 


to uctot OO}, emoz od binew giety ysboT = <n 
.VSh Nose suedgsomts two mt agaaslo Hines tana ; 
ots ow , ommergon Sorina end sis naan 
gnitedre Lefsetem to ened 0OL, t sen adage 

f wevecl dotnw ,ettod miot-einewt grove ates e 

avo ‘darid guiviavit .anot OOEE exltguos (30 68 
qiteuq duo whiow gait  elend egennod Lavod enh 


Ly 
as 


wy “e 





-403- 


fumes from automobiles, and possibly another 

500 tons from the refining industry, about 130 to 
200 tons from rubbish burning, and the balance from 
industrial sources, 

This has meant that we have to carry on 
avery industrious programme, particularly against 
the backyard incinerators, as well as the various 
categories of industry, and must devise some pro- 
gramme to meet each of these requirements. 

In a way, we have two principal problems 
to fight, one based on the continuing growth of the 
county, and the necessity of forcing down the 
existing pollution level, far below the present 
figures. 

Perhaps the most successful job has been 
the control of the growth of the county. Twill Deno 
bother you with a list of the rules and regulations 
under which we operate, but suffice it to say that 
it gives authority to review and approve or reject 
all industrial activities in this County. 

Just last week, there was denied some twenty 
million dollars worth of plants and different types 
of industry, and the Los Angeles Chamber of Commerce 
has now endorsed the programme we are pursuing, for 


instance, with certain types of industries which will 
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not be permitted to come into this County unless 
controlled with a high degree of efficiency. 

We are looking at another angle, that is, 
the proposition that the County be zoned for industries, 
so that new plants can be located in those areas, and 
steps taken to accommodate them from an air-pollution 
point of view, and we have some very detailed knowledge 
of wind currents, and micrometeorological conditions 
throughout the County. 

We have been continuing meteorological 
studies for the past three years, and we hope to wrap 
it up this year, and seek the legislation and municipal 
authority we need to carry on the programme. 

As far as forcing down the existing level 
is concerned; we have a very potent weapon, and that 
is to adopt rules and regulations which have the full 
force and effect of state law. We have adopted 
several up to date. We have one which specifies the 
amount of particular matter which may be emitted from 
any source, and similar regulations which control 
the quantities of sulphur fumes and sulphur con- 
tamination into the atmosphere. This is aimed at 
one type of contamination, regardless of any industrial 
category. 


Secondly, we have to draw up regulations 
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which deal with specific sources, so we have 

adopted regulations which require the petroleum 
industry to instal the closed roofs, and yesterday 

we adopted one which requires them to cover screen 

the oil and water separators, which previously had 
been open to the atmosphere, with a fairly substantial 
amount of hydrocarbons being thrown off from them. 

That, in a nutshell, is the way the smog 
problem and the control programme looks today. 

I hope Doctor Mader will not laugh at me, 
but one of the most important contaminations in our 
atmosphere is the hydrocarbon which is supposed to 
be the source of the eye-irritation properties of smog, 
and in order to make any kind of »rogress, it will be 
necessary to control the automobile exhaust with a 
high degree of efficiency. 

It is difficult to relate these in terms 
of improvements, Certainly we felt that because 
of the problem posed by visibility, that the emission 
of matter like aerosols would have to be subject to 
more stringent control and for that reason we have 
adopted a regulation to ban rubbish burning, which 
will be completely effective in two years from last 
October lst. 


At the present time, all open burning of 
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any type is banned throughout the County, with 

very minor exceptions, such as the necessity for 

weed abatement, and so forth. We hope we may see 
some improvement in visibility, as well as some other 
benefits from the elimination of this type of con- 
tamination. 

We have adopted these regulations, and are 
enforcing them, as can be shown from the fact that 
we have instituted better than 1,200 court actions 
against violators of the air regulations. 

BY THE CHAIRMAN: 

Q. This year? 
ae Yes, 7onav isy since January lst last. 
BY MR. THOMAS (Oshawa): 
Q. Can there be any appeal from those decisions? 
A, Yes. There are three refineries which now 
have appeals filed before the Supreme Court against 
one enforcing action. 

There is appeal procedure whereby firms can 
go before our Hearing Board, and ask for a variance 
from the law in order that they might have sufficient 
time to instal proper control equipment. It is 
obvious to us that to get the courts to levy fines 
does not clear the air, but by the acceleration of 


this constant pressure, we have seen some activity 
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from industry which we probably otherwise would not 
have seen. 

I happened to be out in one area and met a 
plant manager of an industrial plant, and he said to 
me -- and we later checked it, and it is true -- that 
in the past six months he had been issued three tickets 
for the violation of one law or another, and the 
court had assessed total fines against him of $12.50, 
but as a result his comoany had installed more than 
$70,000 worth of air-control equipment, which raised 
their expenditure to $4,000 per month for air-pollution 
equipment alone. 

We know that is occurring, and we know that 
industry will speed up their own programmes, and we 
know that this year we have received more requests 
for control equipment than in any similar year. 

We have tightened up our requirements, as 
far as new industrial plants are concerned, and in 
the last six months we have denied authority to about 
500 to construct new plants. 

That is where we stand today. We have 
perhaps the most aggressive programme which exists 
anywhere in the country, and at least in one regard, 
in our research field, we feel we have an organization 


which is without peer, and I know that Mr. Griswold, 
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if he were here, would say that the thing of which 
he is the most proud is the calibre of the research 
programme in this field. 

There is no doubt that Los Angeles has smog, 
but this year it has been worse than in previous years, 
and it might be getting even worse next year, but, at 
the same time, we think we are dealing with it with 
the most complete knowledge that exists anywhere in 
the world. 

We have taken more action than any other 
agency in the world, and we feel that at least we 
have some hope of restoring clean air, and probably 
some areas in the world, which are beginning to see 
the effects of smog, will find they are beneficiaries 
from some of the information we have acquired in this 
eight-year struggle. 

Have you anything to add, Mr. Pratch, to 
these comments? 

MR. PRATCH: ~No;? as @ matter of fact, I 
have learned a great deal. 

MR. ATKISSON: There is one other factor 
and that is weather conditions, which makes this 
such a critical area, and you will be shown on the 
slides why these are important. 


I am told we are the only city of any size 
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in the world which faces the particular weather 
problem that we do. On some 340 days a year, we 

have this inversion layer above us, and from 70 to 

100 days we have an inversion layer lower than 1,500 
feet, or even less, from the ground, and it is coupled 
with no wind movement, or very little, and it is on 
those days that we have smog. 

On the days when we have a good wind move- 
ment, we would like you to look at Los Angeles, because 
it is a pretty good place to live in. 

Are there any questions on this particular 
summarization? (No response). 

If not, I would like to turn the meeting 
over to Mr. Brower, to carry on with the slides which 
he has brought with him. 

MR. MELLOR: Mr. Brower will not take too 
long with the slides, he will just show them to you, 
with perhaps a few brief comments as he goes along. 

MR. BROWER: We have a group here which 


may not be too pertinent. . 


SLIDE NO. I 
This is what Mr. Atkisson was pointing 
out as our inversion layer. 
SLIDE NO. II 


This shows the height, but the fact is, 
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it was the inversion layer which gave us our first 
problem here, because many of the other cities and 
districts have decided they required the strict 
control activities, which we have here, but which, 
of course, may not be very necessary in many of the 
other areas of the world. 

SLIDE IIT 

These pictures were taken out in the San 
Fernando Valley at intervals of one-half hour. Instead 
of rising and dissipating into the open air, it 
spreads out, and as more industries are being added, 
we have more smog. 

A great number of people say that they 
cannot see the mountains as they did, say, ten years 
ago. 

SLIDE IV 


Here is the view of typical smog conditions. 


SLIDE V 
This is a shot of our school, which you 
will see when you go to the laboratory, where we 


train inspectors to read smoke opacities. 


SLIDE . Vi 
This is our source-testing crew. We have 


to actually test the source itself. 
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SLIDE VII 
This shows a lot of steam, and in that steam 
there are more gases, which the laboratories have 
analyzed. 
SLIDE VIII 
This is a plant you are going to visit to- 
morrow, the Bethlehem Steel, the largest in Los Angeles 
County. The smoke control we have there is concerned 
with the open hearth furnaces, which give out a certain 
amount of smoke and dust each day. With the 
electronic precipitator, the amount is cut down. 
There was a time when you could not drive past the plant 


without putting on your headlights. 


SLIDE IX 
This installation cost $600,000, and collects 
up to 10 tons per day of dioxide which was going into 
the atmosphere. It is about 90 percent. efficient, 


and it took four years to engineer and build that. 


SLIDE X 
This is in the steel plant, another large 
steel mill on the left, and shows the work of the 
controls right after an expenditure of some $600,000 
for four electronic precipitators. 


At one time, the United States Steel was 




































i? : . i lla | | | ee 
J on Ga iets ey ie woegiie "4 i ang a 


ws mseda tend at bos scsh teat anode, set rai 7 
avent ceinedsnodsi ond ristdw ,goesy ‘ertont 918 erent 
Aonetanl 


-oF thety 02 re 9th VOY Sxaiq: 6 af stat 
saleanA sol al tgogtedl wid . Lega monet Asoél dad (worTom” 
forrersomoo Bt eredd evsd ow Loudhos oexone sat .¥taOo 
risives 2 Ivo evi fio teiw _aosenw? Adasen neqo edt dtdieee 
oud sot .veb dose degb bas s#ome Yo dessoaalll 
H Lowol) duo @ drvoms odd (todsdialoorg otaowsele — 

gaalg seid gerg ovtab gon Biyoo voy nodw emis 6 3eaw prod 


ia / .atrigt fosend stuoy no giitduq deottiw | 


ji | etoelfos bas ,000, 0008 tans nada easiant eLtAaT.. 
stint aatoyg sew dotdw abixett t3 Yeh 199 soot OL og i 
dmptordie .dreoved GO duede ar a2 prea: ond 


dead aEtod bas rednitgne OF stray iyo Mood 3f bra 


f xX SOMG 7 
- i 

osrsl raiijons .dosiq Leese aoe na Bl ebat 

7 ee es 

7 odd lo wow sad aworla bee las ang no bona 9998 


poet 


O60; ood amon. ‘to sivdlLhasaxs. an xetts tdgin & 109 


i? ; . 
, ssrogsdigtostg otnondéote wo? | 07 


exw fead® eedege aka) yo etm a 


eae rT _ 
Wn, iat Pe 7 
7 Ts os .F 
rf ee Ve 


ogy 










{| a 
ia | a) ii 


~412- 


experimenting with higher tower smoke stacks. Now 


they are giving themselves shorter smoke stacks. 


SLIDE XI 
This is a plant in the Torrence area with 


pure oxides pouring out. 


SLIDE XII 
This shows the dirt which was collected, 
and which went through the bag house. The zine 
oxides were collected, as shown in the reports at 


that time. This cost the foundry about $455,000. 


SLIDE XIII 


That is the material collected. 


This shows them piling up the material, 
hoping to find something to do with it some day. 
If someone was to find a way of using it economically, 


it would be a real boon to the industry. 


THE CHAIRMAN: Was that the stuff going 
into the air? 
MR. BROWER: Yes. It was a solid zinc 
Oxide. 
SLIDE XV 


These are some other types of control 
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equipment on grinding operations. 


SLIDE XVI 
This gives control of certain operations 
which give quite an odour, and apparently is a smoke 
problem, 
These have temperatures of about 1400 
degrees, and today New York city is doing some work 


in that regard. 


SLIDE XVII 
This is the first time we used as control 
equipment the water scrubber. We have many people 
coming and asking, "Why do you not wash it out?". 
We found that water was very inefficient. 
With some industries, they tried to use it 
at a cost of from $7,000 to $10,000, but it has been 


so far not good enough to comply with our regulations. 


SLIDE XVIII 
This is a sulphur recovery plant in the 
Wellington area, which cost about $1 million. But 
here sulphur is a valuable by-product, and they say 
that the $1 million was returned back in the first 
year. 
SLIDE XIX 


This is the Union Oi1 plant, and hydrogen 






sactdarede getbatag he! #memgtepe 





















a i rv 
4 EVR S0LIZ 
enolversqo staives to foddnoe sevly elit 
sic & of ¥YLoneteqer 68  yebe ne ettup svtg dotay 


me ldot 


: 
“kt tueds toe gsecplereqmey evad seedT 
woow owes antob ef yaks 240¥ wel yonor Gna , pe9Taeh 
.Greje% tard at 
Tix Becrue 
loudnoe. 46 Bend aw ext’ geal? oft af ela? 
van evec eM ,veddimios satew of? Jnemarups 
: "exuo ¢/ deaew gon voy ob gif” gitties baa galmos 
- jagiol Yen: yey eew todow dent Savot ev 
say o¢ beig’d yout? ,ealetenrbnt emoa ngew 
vasd Har gos 000.054 64 000, '$ ties To dn00 @ 2B) 
| . brrotsainee wy oft ofomoo of Apiicens@ boom gon tay ot 
: JUCVE AGL 38 


ai3 of jessie yievonet sinedoe cs Ot eink 
fim 62 towte geno folbiv ,.se7s Nowe 
“ne vera bain , doubeng-ye elideuiey w ek surg ive 


: Jani? sao of? aoad heender aaw notlite ff eng 
; ; 
7 


negonby bas .¢eeié (20 sotnt- ete af ata? 





-44- 


sulphate is converted into pure sulphur, which is 
used for the manufacture of sulphuric acid. It is 
Shipped out in drums, and is material which would 


have gone into the air as sulphur dioxide. 


SLIDE XX 
This one plant collects 120 tons a day of 
pure sulphur, and a total of about 420 tons a day of 
Sulphur dioxide, which is being kept from the 
atmosphere from this plant, and the one out on 


Wilshire, and several others. 


SLIDE XXI 
This is a picture of a research laboratory, 


in connection with the oil refineries. 


SLIDE XXII 

This is one of our smokeless glares. All 
parties use glares to dissipate their emergency 
amount of gases, which must be dissipated. 

We have two types of glares which control 
smoke. This is a steam injector glare for injecting 
steam which will cut down the smoke. 

At one plant, they have burners which come 
in successfully, and have the effect of reducing or 


nullifying the smoke. 
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SLIDE XXIII 
Vapours are a big part of our problem, 

especially those in connection with gasoline storage 
tanks. We gave them two years to put in floating 
roofs and different types of vapour recovery systems 
on their tanks. There are about 400 tanks affected, 
and they must be completed within two years at least. 
Under a section of our law, which was passed in L953. 
they had to have this type of control. Otherwise, 
there would have been a tremendous amount of vapour 


which would have gone into the air from those tanks. 


SLIDE XXIV 
Mr, Atkisson said that we had a regulation 
passed to control the oil separators. This is one 
in Los Angeles County, but we had no way of controlling 
it until the refineries went ahead and got the equip- 


ment. 


SS een 


The Union Oil has the floating roofs. It 
has until July of next year to have the separators, 
but these floating roofs with the vapour recovery 
System of full control were recently installed. This 
was aimed at getting rid of an extra 15 tons a day, 


but it cost a great deal of money. 






a ~* FT. 


melded «wo to t¢a¢ Sid & one enuogev a: 7 


a Tes 
agsiote entionss. Agiw notsoannoe, nt esodd witetooaee: 7 


























; anidmoft mt dog od etBeg owd mode eves: ow edad 
: ausieye yxrevooes tdeqey to aeqys InsasTiib brs atcor 
edostfe adaed COM quode og svedf  ailnsd thedt no 
af Jacei Jc araoy owe “iAstw todsignos ed daum yods base - 
7 F2rf mt beseaq saw foidw ,wal ie Te aoigoes & nobis 
-ostwrentgo _lorgeo ‘to sqyd Bidd sved oF Bad verdd : 
rcqev 4 a woes avobriametd & nsed svat bluow erodt 
sdand sveds mov) ats ond otal enog svat bivow dotiiw 
VIX FOTS 
sotddivaet 42 had sy det 62ee abea igs |. oF 
: at at aifT stedteneqsa (to ete Lewdnog of heeeeg 
: catiiosauoo %o yaw on tad oe Jud, yea? eetegnt aol At 
- «giupo ot soy bee Sade drew Feieaksst ocd Ltgn a. 
at 


. Siren 


ee 
! 


_ Vax MLIS 


i 





atcooy yualisolt edd end (rd aobau oft 


.anoé¢snagqee sf? ovad od ree7 deen Fo yiut Lida and 
yiovopa quoqey afd Holw stent gordeort sasnts du 
aidtT .bolsedant yidaeost oow Iduvdap rth t© no 
yab & G00 AL aiixe an TO G2 gal 
_« Coren “19 


aaa). 


-416- 


SLIDE XXVI 
Experimentation is still going on with 
the tank trucks. Vapours are disposed of, and the 
refineries are experimenting with vapour-return 
methods. The one at the top and the one on the 


right are used for returning vapours. 


SLIDE XXVII 

There is a device pushed into the machine. 
There are several limitations to this device. We 
will select the best devices, and will have a regulation 
by which all our stations will be equipped with these 
devices, 

For instance, this one which has "aviation" 
on it, is affixed as they load the gasoline, and it 
becomes heavy and settles as the gasoline is lowered 
in the tanks, It is something which will give 
pressure and follow the load down. 

BY MR. MURDOCH: 

Q. Is there any value to the recovery of 
the vapours? 

A, Yes, the greater percentage of them are 
actually turned back into liquid fuel. The remainder 
are combined in the fuel system, and it is used in 
that form. The vapour-recovery problem is one 


which gives value in return. 
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With the plant-control programme, there 
was something like $8 million spent, and that has 
been repaid to the refinery because of the vapours 


saved, 


SLIDE XXVIII 

In this case, when they build these 
automobile storage tanks ~~ that is, fuel in under- 
Sround tanks -- it is for vapour disposal. The method 
by which this will ultimately be handled is that when 
the fuel is discharged, there will be a closed system 
on the underground storage tank, When the tank is 
lowered, the return line will return the vapour to 
the truck, and when the truck is full, the return 
sane wil leresurn. it. to the refinery, to be disposed 
of as they wish. 

That is alright for a great many service 
stations, but we are experimenting with the County 
Service stations, as far ag the underground 
tanks is concerned. 

We have 6,600 service stations in Los 


Angeles County. 


SLIDE XXIX 
This illustrates another phase of the 


problem with the automobiles. 
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SLIDE XXX 
This is to show the people what is trying 


to be accomplished. 


SLIDE XXXI 

The automobile has about 7 percent. of the 
gasoline unburned. We get about 1,100 tons of un- 
burned gasoline vapour going into the atmosphere 
each day. 

Doctor Mader will probably tell you that 
just two weeks ago he was in Minneapolis, where he 
addressed the American Telephone Society on the type 
of fuel being used today. 

Catalytically-cracked fuel is very important. 
Therefore, in our laboratory, which you will probably 
not have the opportunity of seeing, we are testing 
fuel and engines. 

We have the first laboratory of that type 
in the world, and it determines what part the 
automobile actually plays in the picture, and what 
might be done to control the automobile, and if 
there are any devices now available which can do 
the job. 

It is possible we are getting to a problem, 
for which we will have to go to the automobile 


industry to find a solution. We cannot develop the 
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devices ourselves, but we must wait for the develop- 
ment, and we will have something someday, soon, we 


hope. 


SLIDE XXXII 
Mr. Atkisson told you about rubbish burning. 
The city of Los Angeles has no rubbish-collection 
system. Instead, we try to show the citizens that 
the way to dispose of it is the way they are doing 


in Burbank. 


SLIDE XXXIII 
Onesday thisvcity willvlook like ‘this. 
MR, MELLOR: I think I did not give"Marty" 

(Mr. Brower) the proper kind of introduction. His 
last name is "Brower', and we are proud of him because 
he came to the District as an inspector, and a little 
later on became a technical writer for the District, 
and now he is the Information Assistant, since coming 
in from the field as an inspector. 

We work together on the educational problem. 
He gives many talks throughout the County, and I 
think is one of the best-informed men we have in 
the District, and we are very proud of him, and we 
feel that we have, in him, a young man who will 
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So we are always glad to hear from "Marty" 
(Mr. Brower). 

Now, Mr. Griswold has not arrived as yet, 
but he will be here, and if it is convenient now, we 
might have some pictures for Colliers. We have a 
gentleman in the back of the room, Mr. James Prindle, 
who will take the pictures, and I think he is going 
to write an article for publication in Colliers. 

I am in somewhat of a dilemma. Shall I 
ask the lady to speak first, or save the more beautiful 
for the last? 

I would suggest we now hear from Doctor 
Ruth Bobrov, who has done some excellent work. She 
is a little bit ahead of us, and I will ask her to 


exolain her work. 


DIUPCST TO ReUr bene Oo OT, 
appearing before the Committee, but not being sworn, 
deposes and says: 

THE WITNESS: I think I should have to 
have the blackboard. I did not know that I was going 
to speak today, so I did not bring any pictures with 
me. I could have brought some pictures to project, 
but I did fortify myself with some of the papers I 
have given, and if my remarks get really bad, I 


will start reading. 
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Be Dr.Bobrov 


What I shall attempt to do is to break 
down the plant, as well as I can, and explain what 
has happened. 

I assume in most of the places in which I 
speak, that most of the people do not know anything 
about it. Most of them are lawyers, and law-enforce- 
ment officers, and so on, so I do want to simplify 
Chings as much as possibile, and if I’ do not, just 
stop me and ask questions. yam flooking: at’ 10 from 
my point of view, and sometimes I forget. 

About 1945, we started to get a very 
peculiar type of crop damage in Los Angeles County. 
Every crop was affected; some more than others. 

It did not seem to look like anything which had 

been described in literature before; it did not look 
like sulphur dioxide, nor hydrogen sulphide, but was 
described as being damage in response to the flow 
from industrial stacks; "but 1b did ‘not appear the 
same on every plant. 

Los Angeles County was a very important 
agricultural area. Agriculture today has dropped 
off, as growers have been pushed out of the area. 
Some crops are affected more than others, and every 
crop is affected in a little different way. For 
instance, with spinach. It began to get silvery 


on the under surface of the spinach leaf. We have 
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tried to put it into cellaphane sacks, and send it 

to market, but the bacteria would get into these 
Silvery areas, and would disrupt the leaf, and people 
would not buy it. 

Then there was a problem in regard to the 
romaine lettuce, and some of the more delicate leafy 
vegetables. These were damaged and resulted in another 
crop loss, so it would be impossible to pick it. 
Months and months of hard work was gone completely. 

Tomatoes were affected only slightly. We 
did find the early leaves of tomatoes were affected, 
and we found that this crop was being affected by 
the appearance of a horizontal streak. 

We found that chrysanthemums, hibiscus, and 
many other flowers were being affected, and some of 
the orchid growers were complaining. 

When I came to work on this problem -- which 
was in 1951 -- I began to wonder what this pecular 
damage looked like, and then I saw many different 
plants, and I asked myself, "What was occurring? Was 
there any way of finding out what it was?", 

When you speak of "smog", you are speaking 
of a complex matter, which may have fifty different 
constituents, some aerosols, and some in gaseous form. 


What was in the smog which was causing this peculiar 
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damage? 
BY MR. BRANDON, Q.C.: 

Q. May I interrupt just a moment? 

A, Please do. 

Q. Why did you attribute your findings to 
smog? 

Aw That is a good question. That is what 
I wondered, too. We would see it around the 


country following the low inversion, and we felt 
the eye irritation, and we thought we were seeing 
the crops beginning to be damaged in the fields. 
That is why we started to work on it. 

We found there were certain responses. I 
have been in Dominicus, and watched the croos respond 
to the smog. You have a low inversion, and when the 
Sun comes out, and it starts to get hotter and hotter, 
we feel then the unsaturated hydrocarbons in combination 
with ozone which is in the air, and as the sunlight 
becomes more intense, these combinations become more 
and more oxidized, and are damaging the plants. 

We do not know yet specifically what it is. 
I do not believe anything. I say, "I do not know". 

I would not say it was the unsaturated hydrocarbons 
in combination with ozones. Exactly what it is, I 


cannot say as yet. Some day, I hope to be able to 
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answer. 

Q. When did you notice smog in this area? 
When did you first notice the effect on the agricul- 
tural production? 

A. The first effect -- I was in the Navy, 
and when I got out in 1945, and came back here, I 
did not notice very much, but apparently the 
agricultural people were at that time beginning to 
complain. This was around 1944 or 1945. They were 
beginning then to be pushed out. 

If you ask me why it happened at that time, 
I do not know. It was about that time that the 
Neat" cracker came in, and the gasoline constituents 
changed. There was a change in the breakdown of 
the raw gasoline, and as they were pumping it to the 
plant, a new, refined material was becoming chemically 
active. That is the way I feel. Do not quote me 
on that. 

When I came to work in 1951 and saw these 
different kinds of damage occurring in the fields, I 
began to wonder what it was which was happening. 

I have been trained as a micologist, which 
means that for fifteen years I was trained to look 
through microscopes, and I was very curious to know 


what was happening to the leafy organisms. 
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I started a collection of leaves, and 
stems and roots, and I found no damage to the plant 
at all in any place but the leaves. You have to 
understand how a leaf is composed to understand what 
happened here. There are tiny, minute microscopic 
stomata ina leaf. If this (indicating) is your 
leaf, and you take a cross-section through the leaf 
this way (indicating), and then you go under its 
surface, that is, under the epidermis. This (indicating) 
is the lower epidermis, and this is the "upper 
epidermis", and both the upper and lower epidermis 
have these small pores, called "stomata". 

I noticed something pecular in the case of 
Spinach. In that case, most of the damage was 
oecuring to the lower surface, and not to the upper 
surface, and I wondered why. So, cutting through 
a spinach leaf, you find that you have spongy cells 
shaped much like this (indicating), with pores 
entering thus (indicating), and an air space beneath, 
and the sensitive cells exposed to atmospheric gases 
as they enter. 

Above, the cells were arranged very compactly. 
They are called "palisade cells". There are small 
spaces between the cells, but, by and large, you can 


see when you section your leaf, that there is much 
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less damage on the upper surface than on the lower 
surface, since more cell membrane on the under surface 
is exposed to the phytotoxic agents in the air. We 
tried it with two, one artificial agent and the other 
air-borne in the smog, which entered through the stoma, 
and it depends on how spongy the leaf was as to how 
much damage occurred in the leaf, and we found that 
the succulent plants were the ones which were most 
hit, whereas, things like cabbages, which are thick 
and leathery, can withstand the damage better, so 

the real spongy ones are wiped out, and the leathery 
ones can produce a little bit. 

Now, we went on a little farther than that. 
We found, in the case of both vulnerable and resistant 
plants, where you have a long linear leaf, they might 
not die in response to smog, but lines always showed 
up as tan streaks on the leaf, and we wondered why. 

So we have to study normal anatomy of the 
plants, so we would have something to compare with the 
pathological anatomy, but strangely enough, nobody has 
studied it, so far as I know, so we have the double 
problem of the normal anatomy, and the pathological 
anatomy. 

We studied these streaks and found these 
small, microscopic pores is a linear arrangement, 
so in this leaf (indicating) the stoma was arranged 


in line, and on the lower surface, they were arranged 
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just under the stomata of the upper leaf and the 
resulting damage came in from the upper leaf stomata 
and from the lower stomata, and they met in the 
middle, and we got this streaky leaf. 

I do not want to talk too much about this, 
because I am not yet certain that this damage is 
exclusively due to hydrocarbons, and not to anything 
else. 

In a growing plant, we find in most instances 
that this is the apical point. This (indicating) 
would be the eldest leaf; this (indicating) would be 
the younger, and this (indicating) would be the 
youngest leaf, and there would seem to be leaves 
in which we never found damage beyond a certain 
point. We never found damage in the eldest leaf or the 


youngest, but found it in the middle-aged leaves. In trying 
to work 


/this thing through, I believe it has to do with the 


differentiation of the cells at the new growing 
poink of the pleat. These are extremely compact, so 
if you do a cross-section, you will find that the 
cells are arranged so as not to be exposed to damage. 
The stomata was just beginning to form, therefore, 
you have no port of entry. 

Coming into the middle-aged leaf group; 


there are certain portions of the leaf which, at a 
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given time, are just right for damage, so that this 
number 2 (indicating) would be a group of cells, not 
just a single cell. 

Let us say that these(indicating) are 
susceptible, mature leaves. The damage in the 
youngest one occurs at the top, the damage in the 
next youngest one occurs in the middle, and the 
damage in the older one at the base. 

We tried to figure this out, and we hope 
we are right, that the differentiation as it develops 
is from the top toward the base, in other words, the 
development of the stomata develops first at the top 
and these are embryonic, just as baby leaves at the 
top, therefore, no damage. 

As this leaf matures, differentiation now 
occurs here (indicating), but it is still in this 
form (indicating). Why is there no damage at this 
point? Because, as the cells grow older, they lay 
down a wax around themselves, and it is our opinion 
that this is protected by the cells, therefore, it is 
not protected all through. These are new, and just 
beginning to function. This (indicating) is still 
embryonic. 

When you come to this region (indicating), 


you have it completely suberized. 
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This has almost always been noted in the 
reports, and ozonated hydrocarbon does not need any reaction 
with the sulphur dioxide to do this damage, Whether there are 
any other things in the world which give you the same 
pattern, I do not know, but in the opinion of those 
who have studied it, this is the only thing which will 
give you this pattern. Doctor Eames, and Doctor 
Connell, found the same thing when they sprayed apple 
trees, which indicates to me that he is probably right 
when he says that this is just taken up by new stomal 
cells. 

This (indicating) is a picture showing a 
cross-section through an oat. I did this photo- 
micrograph, and you can see how smog will go in .and get 
back of the cell itself, and it is always the first 
cells in the leaf which show damage. 

The only thing about ozonated hydrocarbon 
damage is that the damage is limited to a small area, 
surrounding the substomatal chamber, and never moves very 
far, indicating it is either a highly reactive molecule 
or that it is very heavy, in which case it settles down. 

Unlike sulphur dioxide damage, or unlike 
ozone damage, where tl.esevery, very reactive molecules 
would kill a whole leaf -- boom -- it goes right down 


and unless it is a heavy concentration of smog, or of 
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very long duration, it will not kill the plant, but 
only damage it. This is the source of our great 
difficulty in growing. 

At a recent convention I was being searched 
for by one of the doctors attending, and he said, "Gee, 
I have been looking all over for you. Do you think 
you could bottle some of this smog? We have grass 
all over our golf course, which is being damaged, and 
we are trying to get rid of it. In this area, we 
would be able to grow poa annua, but we cannot separate 
single groups", so there they could not get rid of it-- 
in Rhode Island, 

This (indicating) is a cross-section of a 
leaf, showing damage just beginning, about two or three 
hours after smog has hit it. You can see the con- 
tinuation of the cell content, and the cells are still 
intact. 

In this picture (indicating) which was taken 
about forty-eight hours following the smog attack, you 
can see the dehydration of the cell and the complete 
collapse of the cell, and after a while, what happens 
is you get a complete mumifaction of the cellular 
structure. You would get a series of cell collapses, 
and mumification of the cells. 


Just one other thing, and then I will be 
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through. We endeavoured to study something which 
was peculiar to just a couple of plants in this area, 
namely, the common, ordinary table beet, and the 
dock weed. 

We noticed corking occurring on the lower 
Side, and we wondered what corking was doing on such 
a leaf, Normally, leaves do not cork except when 
they have been traumatized by insects. We wondered 
what was happening. 

We made some careful studies of this plant -- 
the beet -- and we found that the initial response of the 
plant was identical to any other response; in other 
words, that you would get an engorgement of the epidermis 
cells. I forgot to tell you about that. 

The first response of the plant to Smog , 
following thirty minutes of heavy smog, is the engorge- 
ment of the covering cells of the plant. To my mind, 
this has been completely unsuspected -- but the first 
response is like the engorgement of the mucus membrane 
of the nose, and a rhinitis. I postulate there a little, 
and throw it out for conjecture. If it is the same 
mechanism, the response is such as humans are getting 
in the throat and eyes. 

Two hours after the smog attacks,there to 
dehydration of the exposed beet leaf cells. In twelve 
hours there is plasmolysis of the cells. In twenty - 


four hours, collapse of the cells occurs and necrosis 
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is complete in forty-eight hours. By seventy-two 
hours, mummification of the affected area of the leaf 
has taken place. 

That was the original response of the beet, 
and following that, we found the collapse of the suspended 
cells surrounding the substomatal chamber, and about ten 
days following this collapse, we began to see that the 
cells which were not damaged, but which were adjacent 
to the damaged cells, began to cut the cells in. In 
other words, the cells which normally throughout the 
life of the leaf and which remained static, were beginn- 
ang covhave a cell?division, or a cell cut=in. 

These dead cells were pushed out of existence, 
and then new wall cells became suberized by a wax layer, 
and that was the foundation of corking. 

This (indicating) gives an idea of the cork 
re-forming in the beets, and is magnified about one 
thousand times, so you can see this is not a normal 
cell. These are cells cut into normal cells. 

BY DOCTOR EVIS (Secretary): 

Q. What do you mean by "corking"? Does it 
look like a cork? 

Ae In volume, the corked cell is one which has a 
very heavily-suberized wall. It is well protected and 
is generally formed from a divided cell, which forms a 
protective barrier. In botany, we call it "cork". 


We get good response to injury or trauma of some kind. 
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For instance, if a farmer would cut into a potato 
tuber, he might get a corking form, 

Q. Corking would be analogous to kerstinization 
or scarring in human pathology, then? 

A. Yes. We think that smog can directly damage 
these plant cells, causing much destruction to the crops-- 
the heavy crops especially -- and number 2 would have the 
indirect result of possibly causing some cells to 
divide abnormally. 

If there are any questions, I would be glad 
to try and answer them. Or have I confused you 
sufficiently? These pictures will show you the form 
of the cork. 

BY MR. MURDOCH: 

Q. Are the farm producers very much concerned 
about this smog? 

A, Oh, yes. I was out in a field on Monday, 
and one chrysanthemum grower left eleven acres, after 
he had worked them, saying it does not pay. He is 
now discussing selling it to a real estate man for 
$75,000, and I think he had better take it and go away. 

Q, Is there any possibility that something else 
is robbing the soil of its fertility? 

A No, definitely not. As a matter of fact, 
if you give plants an even better mineral environment 
than they have, that may fertilize like the dickens, 
but the more you fertilize, the more damage you get, 


and you have plants with a higher metabolic rate, and 
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therefore, more susceptible. 

We tell the farmers to hold back on their 
fertilizing and their water, and to keep their plants 
as dormant as they can. 

Q. If it only affects the succulent type of 
leaf, how about alternative crops which may not be 
affected? 

A, That is what they are doing. That is what 
they are doing up to date. You can bring beets through 
to market, because in this area we do not bother too 
much with the tops of the beets. I do not know 
whether you people do, but we do not bother with the 
tops very much. They come through pretty good, but 
the yield is lower, and they are trying alternative 
crops; they are putting in things like cabbages today, 

Some kinds of lettuce we find come through, 
and New Zealand spinach, but you have to educate the 
housewives to the new vegetables. They do not like 
to use New Zealand spinach, when they are used to the 
domestic spinach. 

Just one certain thing. We do not know all 
the facts of the effect of smog on plants. I was 
doing an inspection in Uplands on Saturday, and a 
citrus grower was complaining rather bitterly that the 
size of his fruit was cut down. 

BY MR. MURDOCH: 


Q. These studies are actually in their early stages? 
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A. Yes, there is nothing in past experience to go on. 
BY MR. ELLIOTT: 

Q. How about pine trees and spruce? 

A. I can only conjecture, LISOuUnGadt =insa 
lepo pine growing in Riverside, and the man was losing 
trees, and he went to the Branch with them, and Doctor 
Miller gave it to me, and it showed typical smog 
damage. I do not want to stake my meagre bank account 
on it, but I believe that is what it is. 

I noticed in Uplands, that the grape crop is 
being affected. Any time you allow a port of entry 
for this stuff into the inside of the plant, you may 
expect trouble. 

BY MR. MURDOCH: 

Q. In that regard, any area where they normally 
do not have smog, almost invariably they have a new type 
of insect pest? 

Ai I think that the eventual hope is to get the 
Biter Out of) the) air, I feel this problem has not 
indicated that this atmospheric interchange is immutable. 
We are trying to get it out of the air, and once we get 
it out, we will be in a good way. 

BY MR. BRANDON, Q.C.: 

Q. In answer to the question I asked a while ago, 


I assume there was no noticeable effect on plant growth 
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until 1945, that is, that there was no noticeable 
smog until the post-war period, when there were 
varying new grades of gasoline. 

A, It is my understanding, from having talked 
to farmers, that they were not complaining until the 
latter part of 1944 and 1945, 

I know one man who was growing mustard next 
to one of the gasoline stations, and he said he did not 
notice it until the end of 1944, 

Q. Has there been any study made as to whether 
the lead in the gasoline has had any effect? 
A. I think Doctor Mader will know that, 

DOCTOR MADER: There were a number of studies 
made on the effect of lead with regard to two policemen, 
who are, day in and day out, exposed in the down- 
town Los Angeles area. It was thought surely a 
high rate of concentration of the lead would be found, 
either in blood tests or urinalyses, but it was found 
the lead stayed fairly low, in spite of the exposure 
to downtown traffic. 

The reason why policemen were frequently 
changed from the downtown area was not due to the 
lead concentration, but they could not stand the 
committee's argumentation. 

MR. MALLOR: Thank you very much, Doctor 


Bobrov. 
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MR. THOMAS (Oshawa): I do not know of any 
speaker who has received so much attention for such 
a length of time, as Doctor Bobrov. 

MR, MALLOR: Now you know why we think of 
her as "the sweetheart of the District". When you 
speak of "beautiful ladies" you nearly always hear 
someone say, "She is beautiful, but dumb". In this 
particular case, she is not only beautiful, but very 
intelligent, and we are very proud of Doctor Bobrov. 

At this time, I will ask Doctor Mader to 
come forward and speak to you, and tell you something 
about his past work in the District. 

He came from Vienna, and I am sure he will 
have some very interesting things for you to hear. 

He has done a great deal of work in the field of 
research, and has done a great deal of publicity, so 

I am very happy to introduce to you at this time, 
Doctor Paul Mader, but before he speaks to you, perhaps 


we might adjourn for, say, five minutes. 


---Whereupon a short recess was had. 


~--Upon resuming. 


DEO ed ag at MADER, 
called before the Committee, but not being sworn, 


deposes and says: 
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THE WITNESS: Gentlemen, I will try to 
present to you the highlights of a paper I had a 
chance to present about three weeks ago to the 
American Chemical Society convention in Minneapolis. 
The paper I gave there was entitled, "The Effect of 
Present Day Fumes on Air Pollution". 

Most of the recent reports which come out 
of the air pollution problem in Los Angeles, points 
in the direction that oxidation products with hydro- 
carbons are responsible for all the conditions we are 
noticing here, like crop damage, lower visibility, and 
all the other phenomena which were mentioned. ci 
think the only phenomena which was not mentioned today 
was the fact that we have a highly-oxidizing atmosphere, 
as expressed in the smog of the Los Angeles area. So 
most of the smog can be attributed to the fact that 
nearly 1,600 tons of hydrocarbon are being released 
every day into the atmosphere, and when that is exposed 
to sun light, and the air, the oxygen has a catalytic 
effect, and ozone and nitrogen materials, like the 
aldehydes are formed, and visibility is reduced. 

The concentration of 1,600 tons of hydrocarbon 
is usually broken down, but about 1,200 tons of hydro- 
carbon, which is being attributed to automobile exhaust 


vapours--where unburned vapours are discharged into the 
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atmosphere, 

Not all the hydrocarbons show the same 
tendencies, and, therefore, the formation of oxidation 
processes. 

The first material, for instance,is the 
saturated hydrocarbon, where the carbon was connected 
by one link between each other. These hydrocarbons 
are very inert, and no matter what the quantity is, 
which is being discharged into the atmosphere, the 
amount of oxides formed will be fairly low. 

Another group is the unsaturated carbons 
which contain double bonds in their motecules. They 
are fairly active, and when this hydrocarbon produces 
on exposure neeer ultraviolet radiation and by oxyden, 
it is understandable that most of the blame for the 
oxidation processes has been attributed to hydrocarbons, 
and especially the unsaturated hydrocarbons. 

Since these hydrocarbons are the original 
materials from which the more noxious compounds are 
formed, we undertook a study to determine the oxidation 
porentials of these hydrocarbons. 

By "oxidation potentials", we mean the 
ability of each individual hydrocarbon to form oxidation 
products, and the quantity which is being formed, and 


the ratings with which oxidation products are being 
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formed in the atmosphere. 

The way we went about it was to take the 
individual hydrocarbons we wanted to test, and intro- 
duce them into a 50 litre flask, and add some oxyden 
or nitrogen in the right proportions, as would be 
found in the atmosphere, and expose that mixture which 
previously did not contain any aldehydes, and expose 
it to ultraviolet light, and see if, after two hours, 
what quantity of aldehydes formed in that time. 

We noticed that after certain lengths of 
exposure, the amount of aldehydes formed was about 5.2 
parts per million. 

We did not have any heptane as such, and it 
would be too long a table if I were to try and mention 
all the straight hydrocarbons which have been used for 
this particular purpose. 

Heptane is only one, and no matter what the 
chain length was, we always found a concentration of 
between 5 and 7 parts per million of aldehyde formed 


in this particular manner. 


Then we went to the straight shaped hydrocarbons, 


the unsaturated hydrocarbons, and we noticed with 
respect to the olefins that there was a considerable 
difference in the amount of aldehydes they were capable 


of forming. 
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When you take the alpha olefins -- and 
by "alpha" I mean hydrocarbons which have a double 
bond in the terminal position, and treat in exactly 
the same manner as the other hydrocarbons -- we find 
that about 17 parts per million of aldehydes were 
formed, as compared with only 5 parts per million from 
straight shaped hydrocarbons. But this is not too 
much, either. We get into much higher figures as we 
move from the terminal position into the internal 
position, so the moment we are dealing with the internal 
one, we find sudden increases in the aldehyde concen- 
tration which these materials are capable of forming. 

Assuming now we have equal quantities of 
the internal and double bond material, with the double 
bond in two positions, we can see that the amount of 
aldehydes which are being formed is about 150 parts 
per million, as compared to 17 parts per million in 
the terminal position. 

We have another type of hydrocarbon here 
which has double bond, terminal position, which is 
the same as the terminal position here (indicating), 
after the hydrogen is replaced by oxonation, 

You will notice that the extraction of these 
aerosols into the molecules change the amount of 


aldehydes from the expected number of 17 parts per million 


tebsM, x ~ fap. 
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to 97, which we also found in the same category, as 
if the double bond had been switched from the terminal 
position into the internal position. 

Having analyzed now the hydrocarbons for 
the formation of aldehydes, we noticed that these two 
types of hydrocarbon, the straight shape, and the 
double bond, are not only producing a fairly small 
amount of aldehydes, but the amount of aerosols which 
is being produced inside the flask was very minute, 
but the amount of aerosols being produced by the 
internal double bonded and the terminal hydrocarbon 
was quite large. 

We took a few of these hydrocarbons and 
submitted them to Doctor Smith at the California 
Institute of Technology. He has an instrument set 
up to determine the formation of ozone when under 
exposure to sun light, and you will notice that the 
formation of ozone in the internal hydrocarbon is 
very minute, but the quantity of ozone formed by the 
other three types of hydrocarbons is very great. 

In addition to the Sen formation, several 
other oxidation products were determined. 

MR. MELLOR: Doctor Mader, may I interrupt 
you for just a moment? IS Amesorry., 


DOCTOR MADER: That is perfectly alright. 


























“Leriterrey odd mor? hedottwe nae bead ooh ot 
«ttot sieog famtetnt ont ‘Sout: notthec 
10% enodtsootbynl oid won besyisns snbwall veel =a 
owd essed? dead bootton sw. ,eebyrtabls to naprdnata’ 
ona wine .sasie Migterse ods rodzasoubyrl fo 
- rome yinte & gatouborg yino gon e168 ,bnod 9 
folnw afosotss Io dnvome sit dud ,aebyrdebis ‘aide iT] 
.odunlm yrev ace Naely ons shiant Hsoubord pitt: at 
eid yd beauborg aated elono1ss ‘to denroms. oe : 
nodrssorbyd Lsnbetied effd base bebnod. efduet Lserragtad 
ssarat wiles 
bres enodresonbyst eeerid to wot & Acod SW 
sigmottisd edd ge ditme sode0d od mond bedsis ue 
tea Joemuttant as ead oH . . vaoLomios? to sdytigeni at 
tsbhnv new ecoso to aabdiines ant enteradob ot @ 
ond daddy sotjon iLiw voy brs ,tdgtl mua oft otis are 
al nodenoorbysl ‘Lentedat sit gt snoso to nots. 
ed} yd bemi0% soso to vdidaeup ott dud codurtea 
. teeta .yrev at anueaibnosived ‘to aegy eotd? * 
vacua Molsamrro? sbyitebie edt of moltibbs al aT) 
-bentariedeb ate" atoubong: noktabtxo * 
Squnixodec I van ctobem sodood <RORLAM FM 
roe eZ Sanomom a out ¢ 
oe mY Ht 8 
2 & yLtoetreq at aad parapet 


a 7 
7 


ae =, 
a 


- 7 
a a 
7 : 





-~443- Dr .Mader 


MR. MELLOR: Gentlemen, Mr. Griswold has 
just come in. 

MR, GRISWOLD: It is a pleasure to have you 
gentlemen here, I assure you. Will you proceed, Doctor 
Mader? 

DOCTOR MADER: Well, gentlemen, it has been 
pointed out before that the aldehydes which are produced 
by these types of material, straight and alpha, are not, 
in the same concentration,being released into the 
atmosphere, as when you have the other type of double 
bonded. 

BY MR. BRANDON, Q.C.: 

Q. As a layman, and not knowing too much about 
this particular phase of what you are telling us, 
as I understand is, you have five different chemical 
combinations of hydrocarbons, 

What I would be interested in is in knowing 
where any of these five combinations of hydrocarbons 
which you have mentioned to us, fit into the smog 
situation? Are they related entirely to the petroleum 
set-up, or where do they come into this picture? 

Ae That is the next point to which I was coming. 
I will try to answer your particular question. 
It was not before 1944 -- 


Q. May I ask you a further question, Doctor 
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Mader? What are "aldehydes"? That does not mean 
anything to me. 

x "Aldehydes" are oxidation products which 
these hydrocarbons form when submitted to sun light. 
It is the property which reduces the visibility. If 
a lot of aldehydes get together, they form aerosols, 
and you have a large number of molecules, and aldehydes, 
and that causes the irritation to one's eyes, and of ° 
one's skin. 

DOCTOR EVIS (Secretary): May I assist you, 
Mr. Brandon? Do you know what formaldehyde is? 

MR. BRANDON, Q.C.: Yes. 

DOCTOR EVIS (Secretary): Did you ever smell 
uh vad 

MR. BRANDON, Q.C.: Yes. 

DOCTOR EVIS (Secretary): That is an alde- 
hyde. 

MR. BRANDON, Q.C.: I have not seen anything 
in Los Angeles that is anything like formaldehyde. 

DOCTOR EVIS (Secretary): It has been very 
clear today. If you had come in on Saturday, as we 
did, your eyes would have been irritated. 

MR. ELLIOTT: It is a type of formaldehyde? 

DOCTOR EVIS (Secretary): No, it is one 


example of that aldehyde, just as when you say "sugar", 




















dotdw adoubotg mottsbizo ets “asbytebiAa” 
.drigtt ope od betdimdus serw mol anodissotbyd easing 
21 .yttitdtaty en? sesvbex dolsdw ydxeqorq sit at st 
.aloacies mot yedd ,tedtegod tog sebyrebls Yo tol e | 
.8sbydehls bus .aelvoslom to sedmiua exel 8 evsd Moy fos — 
to bas .eeye steno oF notisdiatt odd asauso tectd nS 
. .atNe stenq 

.uoy dsteas I yeM :(yteterss8) e1Va AOTOOG 
fat sbhysdeblemzo2 dedw worl voy of Tnobas& , Mm 
-80¥ 1.9.0 ,WOQMARG . AM 


fiema 19v9 voy bid i(yrsderse2) SIVA AOTOOT. 


.89¥ 3.0.9 ,MOCMARE .AM 
-sble ns at tedT +(ysederoe?). 2Iva ROTOON 
| | | BOY 
grit didyos neea don evad I ?.9,9 ,VGGMARE AM : 


-sbyriobLemro? extf antdtyns et tedd sefegad gol af 


§ 


yisv maed ser at :(yustetoeé) elves AOTOOG . 
ow 6s « CENTRE no ct emoo fhsd yoy II .ysbot 129 ¢ 
-bodatintt need eved biuow eeys iwoy , bE 
PsbydehLemro% Yo sqyd 8 et Jt sTNOMWG .AM ¢ 
eno et tt ,o : (wredero9®) 2iva AOTOOd , 

| ."tague" yse voy nedw es deut  ebydebis todd to ofq NB 


7 
7 


-445- Dr.Mader 


you have brown sugar, white sugar, powdered sugar, 
and so forth. 

BY MR. BRANDON, Q@.C.: 

Q. Pardon me for interrupting you, Doctor Mader. 

A, That is perfectly alright. 

All I want to say is that these materials 
are extremely undesirable if they are released into 
the atmosphere, because they are capable of forming 
products in large concentration, and these products 
have all these undesirable features, such as the Los 
Angeles smog has. 

Q. Have you had an analysis made of smog in Los 
Angeles, which would be a check on the production of 
these five classifications of hydrocarbons? 

A, Ves. 

Q. Then may I ask you one further question? In 
relation to the number of parts per million; where do 
we come to the part which is irritating to one's eyes 


in these classifications? 


A, Only 1 part per million in the atmosphere, 

Q. Are all these injurious? 

A. No, the aldehydes are, 

Q. What I am getting at is that you have five 
classifications? 


A. Yes. 
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Q. Are all of these five classifications 
injurious to one's eyes? 

A, No, Aldehyde, I would say, was injurious 
as far as irritation is concerned, and they are capable 
of forming aerosols, which reduces the visibility, and 
the reduction of visibility is one thing about which the 
people are complaining. 

Q. What I cannot understand at the moment is this; 
in these five classifications you have shown us, five 
parts per million to 97 parts per million; somewhere 
between the two, as I understand it, there is something 
in that field which is irritating, or begins to become 
irritating to one's person. 

My question is where did you, in arriving at 
such ratio, connect it with the Los Angeles smog? 

ae These experiments were made with individual 
aldehydes, and taking the aldehydes individually, people 
are already sensitive to a concentration of one-half part 
per million of aldehyde if it was in the atmosphere. 

But this was not done in the atmosphere; it was done 
in a flask, in which we put gasoline constituents, and 
to determine the total amount of this in the IE aS ae 
was rotated -- 

Q. I understand these are laboratory tests? 


A, That is right. 
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Q. Do you have the equivalent in the Los Angeles 
Smog -- in the environs of the city -- that is, which 
are equivalent, in fact, to these laboratory combina- 
tions you have tested? 

A, We have the equivalent, from the fact that 
1,200 tons of hydrocarbon is being discharged into the 
atmosphere, and in the atmosphere, this occurs. It is 
the same kind of process that our laboratory experiments 
were subjected to. In other words, we subjected 
gasoline vapours to the same type of experimentation 
you would find with automobile exhaust vapours. 

We also experimented with the losses from 
the refineries. We were limiting ourselves to pure 
compounds, We took gasoline vapours from all kinds 
of gasoline, and from different companies, and worked 
with those, and subjected those to the same treatment -- 
to sun light, and so on -- and measured the amount of 
noxious materials, such as are being formed. 

At the moment, all this is supposed to show 
is that if hydrocarbon of this particular structure 
is being discharged into the atmosphere, it is able to 
form a large amount of injurious materials, whereas 
these types of hydrocarbon would also form some amount 
of aldehydes or peroxides, which I did not bother to 


figure now, but the quantity would be comparable to 150 
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parts per million,:and almost negligible. 
Q. Is there anything in the matter of gasoline -- 
A, I will come to gasoline right now. 

We noticed in 1944 -- which was about the 
year when the people of the Los Angeles area began to 
be aware of the smog condition, although some of the 
old-time residents of this area seem to remember that 
there were days before 1944 when smog was around, but 
as far as the properties of smog itself and the intensity 
of it, the days before 1944 cannot be compared with 
what we experienced after 1944, and we were wondering 
whether the changeover of cracking had anything to do 
with the smog condition as we experienced it after 
1944, 

BY THE CHAIRMAN: 

Q. What is the difference betwean the "thermal" 
and the"catalytic" cracking? 

A, There are two types of cracking gasoline. 
Mostly it is more effective when the carbon length 
is between six and ten, but the raw gasoline very often 
contains about thirty to forty carbons in one long 
chain, and these materials in one long chain, are not 
very efficient fuels. Sos inmitorder -tosincrease, the 
efficiency of these fuels, they have to be broken 


down from a one-chain molecule into smaller chain 
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molecules, and the way it is accomplished is by a 
cracking procedure; in other words, they were just 
cracked into portions. 

The way it is done by thermal cracking gaso- 
line was to use chambers which -- 

Q. I did not mean how it was done, Doctor 
Mader, if you do not mind. I meant what was the 
difference between thetwo crackings and why is that 
being done? Just briefly, put that on the line; what 
was the difference between the two, and why did you do 
it? 

A, The reason why we changed from one particular 
type of cracking to the other was on account of the 
deficiency, and the highest you would get by using 
another method is by the catalytic-cracking procedure. 

Secondly, it was found that not only was the 


yield increased, but the octane rate increased. 


Q. Which is the better? 
A. It is a better grade gasoline from every 
point of view. After an analysis of catalytic cracking 


of gasoline, in comparison with thethermal cracked 
gasoline, it showed we had increased these hydrocarbons -- 
which are more undesirable by being admitted to the 
atmosphere -- by about 95 percent. In other words, 


in order to increase the octane rate of high grade fuels, 
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such as we are using at the present time, we have to 
introduce material which looks, as far as their structure 
is concerned, like this (indicating), but at the same 
time your materials which run most easily in the atmos- 
phere, when they are discharged into it, cannot be 
burned more easily, but give you an oxidation production 
turn-over rapidly in the atmosphere, but do give you 
more power, 

So, the analyses of the thermal-cracked 
and the catalytic-cracked fuels revealed there was a 
substantial increase in the undesirable types of 
carbons, which we did not want. 

Q. That is very clear. i can follow that. 

Do they catalytically crack fuel in any of the other 
states? How do we do it in Ontario, for example? 
Do you know? 

Ae I cannot say about Ontario, but in the United 
States they are using catalytic-cracked and thermal- 
cracked together, to give a premium fuel, made by the 
mixture of thermal and catalytic-cracked gasoline, or 
Straight gasoline. 

There are a few independents here in Los 
Angeles who have not converted from thermal to catalytic, 
because not every refinery has $50 million available, 


which is the cost of the catalytic cracking equipment. 
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BY MR. BRANDON, Q.C.: 

Q. Dr. Mader, if I may ask another question: 
we have in Ontario, as you have in the United States, 
a manufacturer of gasoline who has recently advertised 
on TV that when burning the gasoline, you put a plate 
over their product, and there is no carbon deposit, 
and you take another gasoline and put a plate over the 
burning of their product, and you get carbon dioxide. 

With the clean burning gasoline, is there 
100 percent. consumption or is there still carbon 
deposits and odours given off? Would that have a detri- 
mental effect, or what is the situation? 

The United States product is the Gulf gasoline 
and the Ontario product is the British-American. 

A. I realize that. One of the reasons why the 
present-day fuels do give a depnosit ot burning -- at 
least, the catalytic constituents give a deposit on 
buring -- is that we formerly used what they call the 
"acid treatment", and the acid treatment of the 
gasoline was prior to its being sold. 

The reason for the acid treatment was to 
remove materials which form gums. Gums in gasoline 
have been known for a long time, and if you do not 
use your car for two or three months, you will find 
there is plenty of gum formed. 


They have found now, after they went over to 
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the catalytic-cracking, that they have removed the 
gum formations, and they removed at the same time 
different types of material which contributed to the 
octane rating, which means they have better fuel, 
therefore, they decided -- certain companies decided -- 
that they should acidate, so they could estimate how 
long it would usually take for a certain quantity of 
gum in the gasoline they manufacture, to be used up and 
by that length of time they estimated the amount of 
ingredients to put in to prevent the gum formation. 
That is the reason very often why a good 
part of the gasoline still contains gum formers, and 
that was the function of the type of gasoline where 
the gum fomers have been removed. 

Q. May I ask this question? In your opinion, 
is the gasoline which is clean-burning as injurious 
in the Los Angeles smog area as the one which is carbon- 
deposit burning? 

A. I would put it this way; I would rather see 
the acid treatment applied, but using the acid treat- 
ment would not give you the same high quality of 
gasoline you are getting at the present time. 

In order to obtain the high quality of gasoline 
they have to put in certain ingredients, which give 


you again a higher octane rating without any deposit 
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on burning, but, of course, you would have to pay 
the price. 

Q. To answer my question, is one as injurious 
as the other? 

A, Ohi 0; 

BY THE CHAIRMAN: 

Q. Let me get a question in here now. Are we 
to assume from your scientific experiments that the 
catalytic gasoline will produce the best gasoline, the 
high-powered gasoline, is one which produces the worst 
type of fumes, and as we improve our gasoline type, we 
will get more and worse fumes in the air? 

A, That is about right. 

Q. Say you spent $50 million here, but in the 
long run by the improvement in the gasoline, it will 


continue to contribute to the smog condition? 


A, In the conclusion I have in this paper here 


teeay in Point No. 4: 


"The quality of the improvement of it presenting 
powerful fuel is not to be due to a substantial 
increase in the internal double-bonded olifins. 

"However, from the air-pollution point of view, 
the same compounds will give you a better gaso- 


line which is very undesirable if permitted to 
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be discharged into the atmosphere." 


BY THE CHAIRMAN: 
Q. That is so. That answers the question. 
&. Are there any further questions, gentlemen? 
(No response). 


Now, my last point -- and I hope I do not 


go too far with that; when I say: 


"Since the use of the present-day fuel is 
not limited to the Los Angeles Basin smog 
conditions, but is also develoved in other 
congested automobile areas, where stagnant 


air conditions and low wind speeds prevail" 


I mean, in other words, if I go to another industrialized 
area, which has not any. refineries close by as we have 
here, if they are using the same type of premium-grade 
fuel, they will get a very fast pick-up but they admit 
a lot of hydrocarbons, which we do not want in the 
atmosphere. 
BY MR. BRANDON, Q.C.: 

Q. Do they have a similar situation in Seattle 
as in Los Angeles? 

ae I am not familiar with Seattle, but in 
San Diego they have a similar situation. There they 


have tested the atmosphere for hydrocarbons. 
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MR. MALLOR: I wonder if the question has 
been answered. They have no situation similar to 
ours, but I would like to say a little bit about 
how that is done, by mentioning the thermal and the 
catalytic processes. I will not go into too much 
detail in regard to the thermal cracking. It only 
means the raw material is brought to the cracking 
point, which is very hot. It is subjected to very 
high temperatures, especially the inside cells of the 
thermal cracker, which are red hot, and when these 
long-chain molecules hit the wall of the thermal cracker, 
they are just split into smaller molecules, and these 
smaller ones are the ones which are more efficient in 
powering your automobile. 

As far as the catalytic cracking is concerned; 
the procedure is to apply a heat load, but you do not 
have to go to the same high temperatures to effect the 
cracking. You are using catalysts, or what they call 
a "liquid cracking procedure", because when cracking 
catalytically, the solids are so fine that they resemble 
flowing conditions. 

So, in the presence of these catalysts, the 
material is effected, but you do not have to go to 
very high temperatures, and the cracking is more 


efficient. 
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The catalyst is working, and it regenerates 
itself every time after it has been used, until it is 
called a "spent catalyst", and cannot be used any more. 


BY THE CHAIRMAN: 


Q. It breaks the molecules smaller than the 
thermal? 
A. Yes, and by varying the temperatures, the 


refiner has it almost in his choice to produce any 
type of hydrocarbon he wants to make, by using these 
cracking conditions, and he will get a different 
product, and a different yield. 

BY MR. THOMAS (Oshawa): 

Q. The breaking up of the molecules is not 
only due to temperature, but also to pressure? Is 
the catalytic cracking the result of great pressure? 

A, Mhew pressure is usually not built up too 
high; in other words, you cannot stand this high 
pressure, They are built up by the quantity of 
the highly-volatile material you have there, regard- 
less of whether you are using one procedure or the 
other, but the unit itself could not stand too high 
temperatures, and at the same time increasing the 
pressure. 

BY MR. BELYEA: 


Q. What is a polycyclic? 
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A. These are hydrocarbons and they are straight- 
chain hydrocarbons. You have to have the open chain to 
make high powered gasoline for automobile use. The 
unsaturated chains are the irritating and dangerous 
ones, 

Some are formed in the cracker and some 
are formed in the cars. The reason they are formed 
in the cars is that some people have automobiles in 
poor condition in which high temperatures develop 
and they act like a thermal cracker. 

Q. Polycyclic hydrocarbons are of the same -- 

A. They have about five rings, and the materials 
for this particular structure are benzperylene and 
benzpyrene, which is the more likely -- 

Q. You are more likely to get these from 
eatalytically-cracked gas? 

A, You do not get them from catalytically- 
eracked gas, but you might get them from the automobile 


exhaust, especially from the tail exhaust. 


---Doctor Mader retired, 
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Mune Sie. “Ga Mile Ce teee GatieieS Wy OcleD, 
appearing before the Committee, but not being sworn, 
deposes and say: 

THE WITNESS: Do you think this would be a 
good time for any of the members to ask questions on 
any phase of this air-pollution problem, which probably 
would be instructive to you, not to speak of the other 
members of the assembly. 

BY THE CHAIRMAN: 

Q. Doctor Mader has done very well on the 
questions, up to now. 

Le There might be other phases which might be 
interesting.. 

I regret I was not able to attend the 
meeting. I wanted to say a word, because our Los 
Angeles Chamber of Commerce has spent 65 years in 
bringing industry in here, and have been eminently 
successful, but despite the fact that industry has 
the most efficient controls, there is still more 
dissipated into the air than the air can take, in 
combination with all the other sources of air pollution, 

You gentlemen have heard that we established 
an 8-pyoint programme, two of which are most important. 
One is that we do not have to educate the public 


transportation system here. The total population 
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per square mile is not great enough to support 
economically a system such as thosefound in New York, 
Chicago and Philadelphia. In spite of that, they 
are coming out now suggesting something like a 
monorail. However, we have an earthquake country 
here, and the rocking could be dangerous. We cannot 
put subways in, and we will not have the elevated, 
such as they have in Chicago, so we have to have some 
type of rapid transportation which the people will 
accept. 

People are living in forty-six cities in 
this County, and there are people living in outlying 
areas, such as Paloma, and even in Long Beach, who 
will not come into the city once a year. They like 
their own communities.. 

You will find that most of the people here 
are relatively newcomers. There were only 225,000 
people here in 1922, so actually within my time there 
has been more than four and one half million people 
come in here. I came in myself from Idaho and Utah 
and most of them are like myself; they call themselves 
"Californians", but they are not. We have had the 
greatest migration in history and that has spread 
in all directions. Lots of people who are not really 


Californians, take pride in California. They 
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have various state clubs here. If you go to an 

Iowa club, for instance, you will find two or three 
thousand there from Iowa, and they are not interested 
in the metropolitan centre of Los Angeles at all; 
they are interested in their own little communities. 

That is why we never have any big conventions 
or big league baseball or any other of the things which 
are inherent in the usual metropolitan set-up. Their 
pride is in what their fathers and grandfathers have 
done, and they do not want it too complicated. 

In spite of that very unique situation, studies 
have shown that within the next ten years, this will be 
the second largest city in the United States. 

We have had the same air for 1,000 years now, 
and we probably will still have it a 1,000 years from 
now, and we are faced with the tough problem of taking 
Gare of it’: 

We have two problems here, one is fresh 
water and the other is fresh air, and that is why we 
have such rugged air-pollution control activities. 

We are bringing water in from the Owen 
Lake, and I believe they are now bringing it in 
from Colorado. The water problem in Southern Cali- 
fornia is a great one, and if you turned about ten 


valves, this would be a desert Actually, I think the 
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water level has dropped about 43 feet in ten years, 
and I think we get less than 30 percent. of our water 
supply by pumps from underground. 


BY THE CHAIRMAN: 


Q. Are you processing the salt water from the 
ocean? 

A, Noteat all. 

Q. Does the water come in by gravity? 


‘ Some of it is pumped. 

Q. Are they experimenting with that? I under- 
stood they were. 

A, There has been a great deal of experimentation, 
in fact, there has been some before I came here. 

I was, for six years, the Director of the 
Budget for Los Angeles County, and at one time the 
Board of Supervisors offered a $l-million prize to 
anybody who could process the salt from the ocean 
water so it could be used commercially, and which would 
be economical to use, in comparison with the expensive 
methods we have in bringing it in now. 

This area basically is a desert. It only 
rains here a little in January and in February, and 
some in March, and the average precivitation is only 
about nine inches. 

BY MR. MURDOCH: 


Q. Our Ontario Legislature also appointed a 
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Committee on water levels, because we are having the same 
problem. Our underground water is disappearing and 
nearly all of the farm land is tiled, with the 

result that we are running into dry periods in the 
summer, and many of our fast-growing towns find they 
cannot get underground water any longer. 

Pug There is a suit filed in court in the city 
of Los Angeles, right now, You all know that we 
have Hollywood here. Hollywood was at one time a 
separate city. Mayor Dunlop, who ceased being Mayor 
about 1932, said they needed water and they came to 
Los Angeles, and Los Angeles said, “Alright, if you 
want to use our water, you must use our tax rates". 
Hollywood is the name of an area, like Waikiki, 

a section of Honolulu. Los Angeles has annexed quite 
a few cities the same way, and now they have filed 
this suit to prevent Burbank and San Fernando from 
pumping more water. They say they should quit 
pumping it out of the wells, because when it is 
pumped out of the wells, the supply for the city of 
Los Angeles will get pretty low. 

For years, Southern California has been in 
litigation with Arizona and several of the adjoining 
states for taking their watershed, which they say is 


a breach of their riparian rights, and there have been 
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shotgun battles, amongst the boys of the old west. 
They have blown up the pipe lines, the water pipe 
lines and the petroleum pipe lines, and many of these 
cases now have gone to the Supreme Court of the United 
States. 

Now, you can see that in addition to having 
that problem staring us in the face, we also have the 
problem of this air-pollution, and yet in this area 
is growing the greatest mass immigration in history 
since the end of the war. 

Just the other day, I turned down $76 million 
worth of construction here in the form of five power 
plants. Boulder Dam cannot generate enough -- 

Q. Steam generation? 

A. Yes, to burn gas in the summer and fuel oil 
in the winter, and the applications were turned down, 
because of the fact that the Edison Company made the 
application for the plants, using S0-, and we have no 
control over S0°. 

Now that they have burners for gas, and also 
for fuel oil, they can switch over, and there may be 
a change. 

All our houses are heated by natural gas in 
the winter time, which is pumped from Texas, and there 


was one project to bring it down from Canada through 










4 Os * ah 
Dowand. ih 





. 











.daew bis at to eves odd deanons ys etic. : 
sutq totsw edd ,nentl eqhq ond qu mwold ove net 
eaads Yo yrviam bas sROCEE act, mustorteg ed? bre een te 






bedinw end Io suyod omorqua sud of nog sved wor w: aso 









gntved oF qoldtibs ab gadd eon nag uoy , wok 


old otsd cats ow 9982 ent nt au galesde moldorg ge 


« 
Dye 


e+ as 01S LIF ot doy bos MOliutLogetta etait To meide 
















ee viotvalt of noldetgtmnt assem seadssny ong patwota ef 
scents Yo bas sit eon 

not [im dF 7 nweh berimus.1 .yab vertdo ety gaub : 

= TaWwey O@VIT IO mot sd? at eter not dour danod Io 

7) "- Kavone stateneg Jounas mad webined .adtnalg 


fnotdarensy msoge et 


ce [lo Loud ons gommue oAd At BES Wwiud oF ,seY - A 


e 
‘? 


.wob benwwd evrew aret tMeilogs ond bae ,aptitw edt a 
Si 2b8i" Yasqmoy aoathd ond sadt gob? edd Fo oe . 
of aVSd ov Dre . 8- ante ~6onslq ort? 102 nolveshiqg 


- 508 revo.lor 


s 


oale & , 685-10) atentnd sven ysde ted. wor 


23 YAM staid bas ,26v0 dotiws nse,-yedd.,Lto faut 


7 a 


it ~ So) <4 f 


7 ot aay Aemigees “us hednert ‘S48 essvon tao LiK ad 
S19At bA6 .saxeT mort - ‘baqmug et ieee s 
| davords shane. mort mob oe po ei 


- 





-464- Mr .Griswold 


British Columbia and Alberta by pipe line. 
BY MR. BRANDON, Q.C.: 

Q. You mentioned one of your problems was 
transportation; is the relation of that problem to 
air pollution caused by a great number of vehicles 
transporting people in and out of Los Angeles? 

A, Haverserients Here there are 2.1 cars 
per family. 

Q. You mentioned a number of people living in 
the outlying districts who never visit Los Angeles 
during the course of a year. Are they employed in 
the localities in which they live, or do they work in 
Los Angeles and live in the outlying districts? 

A, A great many of them live outside. Mr, 
Atkisson lives 26 miles out, in Pomona, for instance, 
and because so many live outside, we have to construct 
these great freeways, and the state taxes on gasoline 
can only be used for highways. 

Q. What is the tax? 

A, I think it is four cents. We have the 
Federal and state taxes. 

BY MR. MURDOCH: 
Q. You mentioned you have 2.1 cars per family? 
A, Yes, more than two cars per family. Every 


adult usually has a car. 
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Q. Well, you might say you have two cars in 
each garage here, but in Ontario, with the cars 
getting larger and larger, we soon will be having 
people who will have to build two garages for one car. 

A, Yes, we have the same problem here. 


BY MR. ELLIOTT: 


Q. You said the gas tax is all spent on highways? 
A, Yes. 

Q. Is it sufficient to build these thruways? 

Av. Oh, yes. There is a complicated system 


of "kick-backs" from the state and county. We have 

in the county a Good Roads Commissioner, who will spend 
about $13 million or $14 million this year on secondary 
highways. 

These freeways are a combination of primary 
highways and state highways, and the Federal highways 
are also being policed within the forty-six municipal 
Eemits, byvas recent. Bill. In a great many instances, 
this county has built very fine highways, but the 
state has taken them into their secondary highways. 

BY4MH,.-BLLIOTI.s 

Q. We have a much bigger area to cover, and 
our own gas tax is almost double that of yours, but 
we do not have enough to pay for the highways. 


DOCTOR EVIS (Secretary): It does not all 
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go for highways. 
BY MR, ELLIOTT: 
Q. We spent $220 million on highways, and 
the receipts from the gasoline tax were only about 
$100 million. 
A, I do not remember actually what the revenue 
derived from the state gasoline tax is. 

In our smaller towns, we derive a terrific 
amount from the sale of 5 million gallons of gasoline 
every twenty-four hours, but a lot of that, I think, is 
spent in the so-called "cow counties”. 

BY MR. BRANDON, Q.C.: 

Q. Do you have interurban buses operating 
regularly? 

a The greatest bus line has been on strike, 
that is, the Los Angeles Transit line. Our bus lines 


do not carry 10 percent. of the population who commute. 


Q. What about the electric lines? 
A, They are -- 
Q. I noticed there were three cars hooked 


together, and they seemed to be tied up. 

A. They went broke. The costs got up so high, 
they were not carrying anybody, and they requested 
authority toabandon their rights of way. They formerly 


ran to Pamona and Long Beach, and down to Santa Monica, 





 “ YLseerret. yedT . yaw Io esitg ht. tb sii gre wh 








7 
“ oe 


cavers Ai oN 
bos ,syawight oe cotiitm oss} dneqe SW _ 
tuods yino s1ew xed sntfoesy end mort agate 8t ond 
| LROtLLter 00 

aunevet odd téedw vileuitos vedmensey for. of I A 


























_ 


-6! x83 eatloasy edste ed mor? devia b 

otifaxeds & eviceb aw , Brwod asiiama so at 
ectloeay jo anotisn mollilm @ Yo slse sad mor? date 
al ,Nmisd T , send Yo Jol s dud eased apoteysnews yreve 
"as t3ayvos woo" belies-o8- ond af gnsaa 
1, 0.9 ,MOQWARE .AM Ya a 
aniversqo easud asdiviesat syan voy od oe - 
ty ~ rt 
.Sufita no need asm anit eud- teegsetg sAT a 
aontl avd +O .eatl thause? sefeunW god ong \ SE fait 
-stduinvon orw qoltstuyou edd to .Jnsoreq OL yr2ss 
frentl pladosle ond Jtuoda Jatw a 
:) = OTs yedT: ° Gee 
 $etloor ets eons erew siodd. beolion I ‘@ 
| au bet? ed of hemeea yod? baa . T9e ‘ | 
ght o8: qu tog 82805 at? plored act ; 
bedeevpet yedd brs ebodgns BanireHse' en» 


me : 7 ; 


oat 4 


AIEAOM SINE od ewe Gre", Ssh geo ba 
: as Sa i 


~~ 


1. 


-467- Mr .Griswold 


but they are rapidly going out. 

They were very fast locally, but they did 
not compare with the Illinois Central, and some other 
of your eastern transportation systems. 

---Discussion re sewage disposal, not reported, by 
direction of the Chairman. 
BY MR. BRANDON, Q.C.: 
Q. In connection with your legislation on air 
pollution; is it retroactive, or is it all-inclusive? 
A, In some cases, yes, and in some cases, no. 
Those who were under the Act in 1947, can only be 
forced to comply when the property is sold, and a new 
owner comes in. 

Q. What about a case where the owner dies, and 


the property goes to the executor? 


A, It is the same thing. 

Q. That is considered to be the same owner? 
A, 1eS5 

Q. It is qualified land use? 

A, No. If it was built before 1947, then the 


city has no power, except in this one instance, which 
we have availed ourselves of. We have passed 
regulations. 

There is a regulation which was passed last 


July, whereby these apartment houses -- some 1,500 of 
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them -- were supposed to provide for hauling that 
stuff, and burning it in the multiple chimney incin- 
erators, which would burn about 25 pounds of pollution 
per burner. But that required public hearings, 
advertising, and action by the Air Pollution Board. 

Q. May I ask what is proposed at the end of 
two years, when you are going to restrict the use of 
the incinerators? What will you require the owners 
to do? 

A. That was the problem. The city of Los 
Angeles had too big and too complicated a problem on 
hand. They were not sure in their minds whether 
they wanted to do it by contract, or establish a 
municipal collection service in this 441 square miles. 

Q. Then you do not own nor operate any municipal 
incinerators in the area? 

A, The only ones were a couple which we built 
as long as ten years ago, but they have not been 


approved nor authorized as yet. 


Q. Are they burning any combustible material? 
A, No. 
Q. There is an investment there which is not 


being used? 
A. No, the contractors went broke, and the 


bonding compantestook over and the city is negotiating 
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with the bonding companies,but whether the city will 
accept them or not, I do not know. 

Fortunately, the city included in these 
contracts that they must comply with our rules and 
regulations. They could not comply, either from an 


industrial standpoint or a family standpoint. 


Q. Has the municipality ever thought of using 
them? 

A, They were built by the city. 

Q. I thought they were built by contract. 

A. They were, but had to be approved by the 
city. 

Q. They are new, and have never been used? 

A. No. 


BY THE CHAIRMAN: 
Q. Just sitting there for ten years? 
A, Some of them -- the one on Jeffrey Street, 
and the one on Lacey Street were not built quite that long 
ago. There is one on the Terminal Harbour and 
Alhambra, which was one closed up, because the city 
said they had to put an electronic precipitator on it. 
BY MR. BRANDON, @.C.: 
Q. Has there ever been a study made to determine 
whether or not it would be more beneficial to operate 


a municipal incinerator? 
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A, A study was made in the city of the 
Alhambra, which had built an approved incinerator, 
with a capacity of about 120 tons per twenty-four hours. 
They operated that incinerator for five years, and 
then they shut it down, because they found they could 


haul it cheaper than incinerate it. 


Q. Is that not at least a factor ~-- and perhaps 
the major factor -- in your problem? 
A, That is a very important factor. In fact:, 


when these 60 scientists came out, they said they 
would not burn anything in this area at all. 

However, I feel that we have rigid 
regulations requiring the best type of combustion 
engineers, and in order to offset some of these"pump- 
house checking" -- if you want to call them that -- 
there should be some constructor of incinerators, 
nationally known and recognized, like Boris Bolge, 
of the American Incinerator, who have been building 
incinerators for years, and who could build one which 
would comply with our rigid rules and regulations. 
These regulations are more restrictive than any 
others in the United States. 

Q. Are your regulations too strict? 
A, I do not think so. I would like to make 


them more strict. An insurance company which financed 
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a group of apartment buildings, spent over $1 million, 
and they worked very closely to the regulations, but 
I would like to see our regulations tightened up, 
rather than liberalized. 

MR. MURDOCH: I do not think, Mr. Chairman, 
we should wear out our welcome here. 

THE WITNESS: I want to apologize again 
for not being here. So that you will get a perspective 
of this, I think Doctor Evis has some material which 
may interest you, 

I think you have been told about Los 
Angeles County. Its annual budget is around $400 
million, which is greater than that of more than 40 
states, We do not know what the capital investment 
is, but it is run by these five men, one of whom you 
met today. They are faced with a rather rough 
problem, When they meet one situation, they are 
immediately faced with two or three others, such as 
the necessity for some additional juvenile institutions, 
or they are told that the hospitals are overcrowded. 

There is one thing I would like to have you 
understand, and that is that the County also does the 
tax assessing and collecting for 42 of the 46 cities. 
The County Health Officer performs the public health 


functions for the full number. So the County of Los 
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Angeles has the privilege of paying for the County 
health services, besides setting up its own. Here 
you have a unit of the State government performing the 
home-rule functions for 45 cities. The city of Los 
Angeles has its own assessor, so if you live in the 
city, you will have a valuation assessed by the County 
assessor, and also by the city assessor, who might 
place a higher valuation on your property. 

MR. BRANDON, @.C.: Mr. Griswold, on behalf 
of all of us here assembled, I would like to say "thank 
you" , to you and your associates, for the good 
information we have received today, and which you have 
made available to us. 

THE WITNESS: Thank you, very much, If 
your Committee feels it would like to have another 
meeting after you have finished with the others, 
perhaps we could arrange an evening meeting, where 
we could have the top men of the District present. 

It would not be any lecture arrangement. It would 
simply be that you gentlemen would ask any questions 
which came to your minds between now and the time you 
feel you have to leave, and we will do the best we 
can to answer them. You will probably see a lot of 
things between now and the time you leave, and we 


would be glad to give you all the information we can. 
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---Whereupon Mr. Griswold retired. 


---Whereupon the further proceedings of this Committee 
adjourned until Thursday, October 6th, 1955, at 
8:15 o'clock, in the forenoon. 
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APPENDIX "A" 
"SOME IMPORTANT ASPECTS OF AIR POLLUTION " 

MR. PAUL MAGILL: I am the Technical Director, Air 
Research Laboratories, Stanford Research Institute, 
reporting on G1) factors involved in temperature inver- 
sion, and (2) the identity and major sources of air 
pollutants in the Los Angeles area. 

On the West Coast we hear quite a bit about temper- 
ature inversions in the lower levels of the air. Their 
existence is one of the principal contributing causes 
to air pollution on the West Coast. Knowledge of why 
they occur is important to understanding why nothing has 
been done to remove them 

Visualize, if you will, a large column of swirling 
air between the Pacific Coast and the Hawaiian Islands. 
Looking down upon it, this swirl of air rotates clock- 
wise, with the eastern edge of the swirl enveloping the 
entire Pacific Coast and the western edge somewhere 
between the coast and Hawaii. This air swirl is tilted 
at an angle and the air that reaches the Pacific Coast 
has become heated by compression through the same mech- 
anism that causes a bicycle pump to get hot when you 
upe it: 

Also important is a rather steady wind that blows 
from the north toward the south along the coast. Con- 
trary to what many people suspect, the water does not 
move with the wind but at an angle to it and away from 
the coast, i.e., toward the west. As a consequence, the 


Surface water flowing out from the coast is replaced by 
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WAN 4 
frigid water from deep down in the ocean. Because of the 
peculiar shelving of the land, this is especially notice- 
able in the San Francisco area and makes ocean bathing 
there uncomfortable. 

This set of large-scale meteorological forces is 
important to air pollution because it means that air 
flowing inland at San Francisco and at Los Angeles has 
passed over thousands of miles of chill ocean water and 
has become cooled in the process. When the ocean breezes 
blow into either Los Angeles or San Francisco, we have 
cool air coming in under the layer of warm air created 
by the large Pacific air swirl. These two air masses 
do not mix and any waste that we put into the air when 
these air masses lie over the land cannot be carried 
away vertically 

In Los Angeles there is the unfortunate circumstance 
that the winds moving horizontally are not strong, so that 
the air pollution generated there tangs around. In the 
San Francisco area, the situation is much better because 
there are the large air outlets through the mountains into 
the Santa Clara, San Joaquin, and Sacramento Valleys. On 
the average, the horizontal winds are stronger in the San 
Francisco area, and there is much better ventilation. 
Sometimes even in the Bay area the winds fail us. 

The rest of the story is that we are now putting 
much more into the atmosphere than we have in the past 


and are accumulating more material in the atmosphere than 
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we care to tolerate. 


IDENTITY AND MAJOR SOURCES OF AIR POLLUTANTS IN 
THE LOS ANGELES AREA 

In Los Angeles the polluting materials do not come 
from any single source, but from a multitude of sources. 
They are not restricted to industrial emissions, nor 
to acts of the public. They come from both. Just what 
these materials are may not be important to discuss in 
detail at this time. We have analyzed the atmosphere 
and can name at least 50 different impurities The 
major types are indicated in Table I. 

We know from our own experience that we can intro- 
duce as little as one pound of material into the atmos- 
phere and later pick some of it out of the air 20 miles 
away. So, whenever you see a smoky stack or something 
giving off dust or fumes, you can be pretty sure that 
this is contributing to air pollution over a consider- 
able area 

The burning of all materials, including fuels and 
rubbish, are activities that contribute in an important 
way to air pollution in Los Angeles, as well as in other 
cities where air pollution has become a problem. 

Without going into detail and naming all of the 


materials that have been found in the atmosphere, 
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Table 1 lists (by broad sources) some of the mater- 
ials that have been studied intensively in Los Angeles. 
This table shows that there are significant contribu- 
tions to air pollution from the public and from industry. 

The data in Table 1 are the results of a survey 
made in 1950. They do not represent any particular day, 
and were only an estimate applicable to Los Angeles at 
the time they were made. Since the Los Angeles area has 
had a steady population growth of about 3 to 4 percent a 
year, the data in the table should be increased about 10 
percent, assuming that other important changes have not 
occurred. 

One of the more significant discoveries that has 
come out of the work in Los Angeles is that some hydro- 
carbons which have hitherto been considered to be rela- 
tively innocuous can react in the atmosphere and form 
new products that cause adverse effects. The sources of 
these hydrocarbons are from processing and handling oper- 
ations and, to a very large extent, from the unburned 
fuel that passes out in automobile exhausts A 1950 
estimate of the origin of some of these materials for the 
Los Angeles area is shown in Table II. 

From this table it can again be seen that the 
automobile is one of the principal contributors to air 


pollution. 
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TABLE II 
COMPILED DAILY EMISSIONS OF HYDROCARBONS 
Estimated (1950) 


Percent of 


Hydrocarbons from Tons LOE Ls 
Auto exhaust----~-------------------- 850 Bas 
Petroleum productions--~------------- 270 16.9 
Petroleum marketing losses---------- 90 area 
Petroleum refinery losses--------~-- 350 2e9 


Miscellaneous --~--------------------- 35 Pe 
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APPENDIX "B" 


"THE NATURE OF AIR POLLUTION IN LOS ANGELES" 


DR. A.J. HAAGEN-SMIT: I am the Professor of Bio- 
Organic Chemistry, California Institute of Technology, 
Pasadena, and my work on smog is nationnaly known, 
reporting on (1) hydrocarbons and their oxidation 
products, and (2) measurement of smog in the atmos- 
phere. 

The air pollution problem in Los Angeles is often 
compared to that of Pittsburgh, Detroit, St. Louis and 
other cities. Disasters are cited which took place in 
Donora, Pennsylvania, the Meuse Valley in Belgium and 
in Poza Rica, Mexico. These air pollution problems 


have very little in common with our smog. 


HYDROCARBONS AND THEIR OXIDATION PRODUCTS 

Chemically speaking, we are faced with an action 
opposed to that of the reducing sulfur compounds The 
most typical aspect of the Los Angeles smog p= ee er) 
oxidizing power. Air bubbled through potassium iodide 
liberates iodine, Phenols, thio compounds, amino acids 
and a number of chemicals are changed. Some of these 
changes can be used as an objective index in recording 
smog. 

It has been shown that the oxidant rises as soon 
as the sun comes up, and at sundown and during the night 
the oxidant is very low or absent. Calculated as active 
oxygen, concentrations of 1.0 part per million have been 


reached during the peak of a smog attack. This oxidant 
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consists of ozone, organic peroxides, and nitrogen per- 
oxides. Separate measurements for ozone have shown 
values as high as 0.5 p.p.m., a concentration which can 
be detected by odor, and which is able to cause nose and 
throat irritation in sensitive individuals. 

It is usually assumed that only fresh country air 
contains ozone, and its concentration is usually in the 
order of 0.03 p.p.m. In inhabited areas, the ozone is 
reported to be absent. It was, therefore, surprising 
to find in Los Angeles a concentration of ozone tenfold 
greater than that found even in the country. The ex- 
planation was found in the oxidation of organic material 
by sunlight and oxygen in the presence of small quan- 
tities of nitrogen oxides. In this oxidation, peroxides 
are formed which add to the total oxidizing effect of 
the smog air. 

It has been shown that these peroxidic oxidation 
products give plant damage identical with that observed 
in this area. This damage is easily distinguishable from 
that caused by sulfur dioxide or fluorides. The fumiga- 
tion of plants with ozone and gasoline as the source of 
organic material, or the photochemical oxidation with 
nitrogen oxides and gasoline lead to the same effect. 
These experiments have been conducted at concentrations 
closely resembling those measured during smog periods. 

In these fumigations eye irritation is experienced. 


In addition, aerosols are formed in the oxidation process, 
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especially when unsaturated ring compounds are present. 
Fumigations carried out with fractions of gasoline and 
with pure hydrocarbons have shown that the irritating 
effects are not due to a single constituent of the gaso- 
line, but that the most severe damage occurs in the 
fractions containing from four to seven carbon atoms 

per molecule. 

Analytical studies of the composition of smog air 
have shown the presence of a large variety of hydro- 
carbons In mass spectrographic studies carried out by 
Dr. Shepherd of the National Bureau of Standards a 
similarity was established between the composition of 
smog and that of a mixture of hydrocarbons subjected to 
the action of ozone, nitrogen oxides and ultra-violet 
light. 

Checking the sources of emission of hydrocarbons 
revealed considerable losses in the processing, distri- 
bution and consumption of gasoline. The Los Angeles 
County Air Pollution Control District established in 1950 
that these losses, amounting to 1,500-2,000 tons daily, 
are about equally distributed between industry and the 
automobile Since that time, recovery measures have been 
instituted at the refineries, and some 200 tons are no 
longer being wasted through emission Rom gio wmcies ceoee lh) 
progress are corrective measures on tanks, separating 
tanks, emergency releases, etc., as well as on fuel losses 


in the distributing process. It is now recognized that 
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"Bry 
many of the corrective measures return a profit and 
will materially reduce fire hazard. In view of these 
advantages, coupled with the good neighbor policy on the 
part of the refineries, we may look forward to a speedy 
solution of this part of the problem. 

Less encouraging is the progress made in the ecurtail- 
ment of the losses of hydrocarbons and their oxidation 
products from the automobile. On the contrary, the gain 
made by the petroleum industry has been offset by the 
increase in the number of automobiles, and their contri- 
bution has already surpassed that from the refineries. 

This trend will continue unless control measures are taken. 
The visible smoke from the automobile exhaust plays only a 
minor role. The main offender is the 7 to 10 percent of 
unburned fuel which leaves the exhaust. Inventors are 
engaged in devising mufflers which will burn these gases 
catalytically, and important progress is being made in this 
direction. However, such devices are not yet ready, and 
when available, their installation will be a material tax- 
ation on the two million automobile drivers in this area. 
Parallel with the development of these devices should go 
studies on the more economic use of fuel through improved 
engine design and carburation, and studies on the produc- 
tion of fuel which is not a potential irritant when re- 
leased to the air. 

The individual can cooperate by keeping his automobile 


in good mechanical condition, and considering the advantage 
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of more mileage per gallon when buying a new car. Pinasly, 
4t is essential that the city planners curb the daily 
stampede of automobiles and relieve the congestion by 
working out an efficient mass transportation system, It 
should be realized that the solution to the smog problem is 
a technical one. Successful solution depends on the rapid 
installation of efficient control measures by industry, 
plus the complete cooperation of a well informed public 
to reduce as far as possible every known source of air 
pollution. 
MEASUREMENT OF SMOG 

Areas which have not yet been affected by air pollu- 
tion can profit from the experience accumulated in other 
cities. One of these lessons is that we should be con- 
tinuously watchful for the impurities in tne air. This 
means that the analytical chemist should make a continuous 
check on the composition of the air for elements which 
contribute to air pollution problems. 

When the air pollution problem has not reached a 
stage in which the people are aroused, this analytical 
work has to be done on a modest scale, and it is therefore 
essential that the utmost economy be considered in selecting 
the type and the number of analytical methods to be used. 
The typical effects in Los Angeles correlate well with the 
analysis of the oxidant, either by a potassium iodide method 
or by that using phenolphthalin Other areas will be 


affected by dusts or sulfur dioxide. These are the most 
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common types of air pollution, and it is therefore sugges- 
ted that if any testing program is set up which will be 
useful in the future, that the measurement of oxidant, 
sulfur dioxide and dust be included. 

We should not forget that lack of these data taken 
at an early time makes it very difficult to gauge the 
effectiveness of any control program. Such data also 
clearly indicate a trend in air pollution which may per- 
suade the authorities to take a more vigorous action in 


combatting air pollution. 
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APPENDIX "C" 
"AIR POLLUTION AND LUNG CANCER" 

DR. PAUL KOTIN: I am the Assistant Professor of Path- 
ology, University of Southern California School of Medicine, 
and director of USC's air pollution research, describing 
briefly some problems involved in setting up the research 
project to measure the physiological effects of smog on 
animals and humans. . My major comments, however, are 
based on findings of my previous research work regarding 
the relationship between air pollution and cancer and, for 
this summary, I have submitted an excerpt from a paper, 
"The Current Status of Air Pollution Studies in the 
Etiology of Lung Cancer" which I presented before a meet- 
ing of the American Cancer Society in New York. 

The increasing frequency of lung cancer presents 
several facets which indicate that the atmospheric en- 
vironment may be etiologically associated with this 
observed increase. A study of the atmosphere and the 
sources of man-created pollutants seems especially in- 
dicated with the realization that epidemiologically, a 
disproportionate rise in incidence has been noted in 
urban population groups by investigators here and abroad, 
and it is in the urban areas that air pollution is great- 
eat. 

CARCINOGENIC HYDROCARBONS 

The demonstration of carcinogenic hydrocarbons in 
the atmosphere and exhaust products, and the production 
of skin cancers in C57 black mice by the painting of 


atmospheric extracts is self-explanatory. rain 
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"ove 
elaborations are necessary, however, in attempting tO 
explain (1) the high tumor yield in the face of relatively 
low concentrations of 3,4-benzpyrene in the atmosphere, 
(2) the low concentration of 3,4-benzpyrene in the air in 
view of the known high quantitative emissions from vehicular 
sources and other origins, and (3) a mode of biological 
activity for the carcinogenic air pollutants in the path- 
ogenesis of human lung cancer. 

OTHER HYDROCARBON SUBSTANCES 

The demonstration of approximately only 900 micro- 
milligrams of 3,4-benzpyrene per million cubic feet of 
air in two successive samples suggests as a reasonable 
possibility that carcinogenic materials other than 3,4- 
benzpyrene may be present in the atmosphere. The poly- 
cyclic hydrocarbons demonstrated along with benzpyrene 
in the air are traditionally nonearcinogenic, or of such 
low carcinogenicity as to preclude any Significant bio- 
logical effect on their part insofar as is known. We 
have remaining either unknown compounds such as those 
already demonstrated and designated compound yes end a" 
or perhaps other unknown aromatic hydrocarbon substances 
whose carcinogenicity must be assayed. While this will 
be done, their presence is in trace quantities and so 
high an order of tumor-yielding potency must be ascribed 
to them as to make this conclusion unlikely. A second 
source of carcinogenic activity may be sought for: in tne 


oxidation products of atmospheric hydrocarbons both aro- 
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matic and aliphatic Haagen-Smit has clearly shown that 
a chief characteristic of urban polluted air is its marked 
oxidizing capacity. The phenomenon is capable of accelera- 
tion in sunlight and heat. It is of interest to note that 
biological responses, including eye inflammation, upper 
respiratory tract irritation and specific leafy plant 
damage, are attributable to these organic oxidation pro- 
‘ducts. It is this latter botanical property that we use 
as an indicator of the presence of hydrocarbon air pollu- 
tion. 
EPOXIDE STAGE 

In the stages of oxidation of organic peroxides to 
aldehydes and ketones, the epoxide stage is an inter- 
mediate one. Inferentially, a diepoxide stage may be 
assumed which would provide materials of experimentally 
demonstrated carcinogenicity in the atmosphere. The 
presence of epoxides and the chemically assumable di- 
epoxides, in addition to other hydrocarbon oxidation pro- 
ducts, are thus in need of definitive investigation, which 
program is now in the process of initiation Pia Seo 
extreme significance perhaps to note that in painting 
experiments on 057 black mice, using oxidation products 
exclusively, three papillomas have thus far been produced. 

EFFECT ON HYDROCARBONS IN THE AIR 

The fate of polycyclic hydrocarbons, in general, and 

3,4-benzpyrene specifically following emission into the 


air, is in need of definition in view of the large quan- 








ENO" a | 






i , : 7 
a an : 






ay 
. 
ie 5 a 4 1 wee i 


text won vinaeto oat “tne okvanatts bas of 


] a 


bestsm ett st ib8 betulLoa nsw to oivernssoousdo eho a 






2 
J] 
' 























~st9L909s 40 oldeqes at nonemomaiiq ont wtfoageo antstbix 





sads sion o2 seomedns. ‘to at HT sod his doigtinwe at ok 
aggcs “tobiammel tad i satbulont, <2oenogeset Laon 
 dopke Yael otibooas boa moltadinit tostd yxods 


egenisen oi 


-org SOssaRE eS oLieg'to oaostt o3 sildstudtasia sas . eRe 
A Fisk a 
oe sw tard wasqoig Lsotastod astdet atdd et It inden wd 


~ulfoqg tts sodrgo0ubyd to soneesoig sid to sovsoibat a8, 


ADATE SCIXOGY i 
od ksiventeaa olaspio to motteabkxo to esexate ond al 4 
“soint a6 et sgada sbixoqs on? ,nenotest bas sebydebis 
od we eustea shixogeth es .ylistineretal 90 9tekb 
; Yilssnomtisqxe Io sleitetsm sbivoxg biuow roldw bomueas 
ont .otedqeomis eit nt ytiotusgontouss bodisatanomen 
'-tb oldamyaae ylleoimedo oft bas eebixoge to soneses 
” -o1g noftishixo podasoorbyd torto of mokttbbe mt ,aebLxor 
foliw ,noltsgitsevnt svitinlteb to bees at avils 918 atou 


: to sf 31 rolistitat Xo essoord ert al won sk meigoe 


anftaleq at dadd stom of aqsrveq sonsoliing£e sms 





. atouborg motsabixo gateu ,solm dosid Jeo go sInomiaa 





-Ssouhorg need «8t eurld gved asmol{itgqaq sont wfoviaut : 
| ft aT WI RMORAADOACYH MO Tom | : : 
bus Lenses nl Bnodiaooubyd oLfoyoutog, 0 aims 

ott otmt noleatme gniwolfol, “ALBO bia pe 


-aaup sguet ot 0 woly ok nktnaeneb 2 






ae 


Avis JOS, Shh 


"ord 
tities of benzpyrene emitted into the atmosphere from 
gasoline engine exhausts, diesel engine exhausts and refuse 
incineration sources. 

The effects of urban air pollution (smog) and certain 
of its individual pollutant constitutents on the survival 
of 3,4-pbenzpyrene has been investigated in a preliminary 
manner. Benzpyrene may be recovered from 96 to 100 per- 
cent following exposure to oxygen, ozone or gasoline Sep- 
arately in chambers. Exposure to nitrogen dioxide resulted 
in approximately a 40 percent recovery of benzpyrene Ozone 
plus nitrogen dioxide, and ozone plus nitrogen dioxide 
plus gasoline each resulted in destruction of approximately 
4O percent of the benzpyrene. Finally, ozone plus gasoline 
yielded approximately an 80 percent recovery of benzpyrene. 
Techniques and analytical methods used in the aoove initial 
determination, and additional detailed quantitative 
Studies will be recorded in a future publication concerned 
with efforts to determine the fate of carcinogenic hydro- 
carbons adsorbed on soot. 

EXPERIMENTAL WORK WITH MICE ON LUNG CANCER 

A review of the literature cannot but impress one 
that the experimental production of lung tumors in C57 
black mice with respired hydrocarbon has been generally 
unsuccessful, Experimental painting and clinical hydro- 
carbon environmental cancers thus far reported have been 
primarily limited to the skin. Evidence exists that this 


disparity may be due to the fact that carcinogenic hydro- 
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carbons are bidlogically ineffective while adsorbed on 
soot particles within a given size range, becoming effec- 
tive only upon elution or displacement from the soot par- 
ticle. The sebaceous secretions on the skin may provide 
the lipid solvent to elute the carcinogenic hydrocarbons 
from soot, while in the lungs no such eluting agent is 
present. 

The foregoing Goes not preclude, however, an associa- 
tion between air pollution and lung cancer when an external 
eluting agent is present in the atmorphere in combination 
with soot. Primarily under urban conditions, but also in 
rural areas, gasoline vapors and more significantly their 
gaseous oxidation products in aerosol form, are present in 
combination with soots allowing for the simultaneous breath- 
ing of the components. A solvent has thus become avail- 
able to extract aromatic pcolycyzlic hyavcecarcons from soot 
so as to allow their activity on the respiratory mucosa. 
This liberation of, for example, 3,4~osenzpyrene - one 
of the polycycclic - from the soot to which it had been 
previously harmlessly adsorbed, permits its local action 
with resultant theoretically possible cancer initiation. 

PARTICLE SIZE OF PCLLUTANTS 

An additional factor which may also be of consider- 
able significance is that of the particle size of pollut- 
ants in the air, since settling on the respiratory mucosa 
is obviously necessary for carcinogenesis. Aerosol par- 


ticles, lying in the range between those large particles 
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incapable of passage distal to the upper respiratory 
tract and those small particles which remain suspended in 
the tidal air, are present in urban polluted atmosphere. 
FACTORS RELATED TO INCREASE IN LUNG CANCER 

Much of the interest in the present study stems from 
some of the geographic and epidemiclogic aspects of the 
increase in lung cancer. It appears that there are (1) 
differences in the starting periods from which the increase 
may be assumed to have begun, (2) variations in the inci- 
dence in the two sexes from country to country, and (3) 
different rates of acceleration of incidence in various 
localities. These characteristics are capable of correla- 
tion with the incrimination of the atmosphere as a patho- 
genetic factor in the increased incidence of lung cancer on 
the basis of studies of Hueper, Steiner, et al., Stocks, 
and Kennaway. Not only has urbanization and industrializa- 
tion been nonuniform in its development, but the rural dis- 
tribution of urban-created and to a lesser degree rural- 
created air pollutants require studies from the point of 
view of frequency of contamination and dilution of the 
contaminants. 

CONCLUSIONS 

In conelusion, it is again suggested as a reasonable 
possibility that the numerous unanswered questions relative 
to the causes of the increasing frequency of lung cancer 
are more capable of being answered by the incrimination 


of the atmosphere rather than any other agent including 
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tobacco. The way for additional studies has been indica- 
ted by our studies 

It is of extreme significance to recognize that, 
first, air pollution as it exists in Los Angeles, the 
site of our study, exists in all probability in all large 
urban communities as determined by the use of phytopatho- 
logic indicators as well as chemical analysis. London, 
Zurich, Copenhagen, San Francisco, New York, among other 
cities have all shown pathognomonic "smog" damage to 
plants. Quantitative differences do exist. Second, 3,4- 
benzpyrene is probably but an indicator or thermometer 
for the presence of carcinogenic substances in the atmos- 
phere. Third, gasoline and more significantly its oxida- 
tion products, although in themselves noncarcinogenic, 
give strong suspicion of being involved in the pathogenesis 
of human lung cancer. Fourth, alipathic hydrocarbons and 
their oxidation products need study to assay any inherent 
carcinogenic properties possessed by them. Fifth, the 
sources of known carcinogenic hydrocarbons have been shown 
to include not only vehicular exhausts, but also home and 
commercial refuse incineration and railroad diesel 
effluents. Finally, it is suggested that in those areas 
showing a lagging increase in lung carcinoma frequency, 
correlation with lagging industrialization, use of gaso- 
line motive power and urbanization seem demonstrable. This 
is offered as an alternate explanation of the findings of 


Dungal. 
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APPENDIX "D" 


THE LEAF STRUCTURE OF POA ANNUA WITH OBSERVATIONS 
ON ITS SMOG SENSITIVITY IN LOS ANGELES COUNTY 


Ruth Ann Bobrov 


ANNUAL BLUEGRASS (Poa annua L.), introduced 
from Europe, iS now widely distributed in open fields, 
lavns and waste places throughout the United States, 
Newfoundland, Labrador and Alaska (Hitchcock, 1951). 

It enters lawns aS an impurity in the lawn seed mixture, 
grows luxuriantly for a while and dries up following a 
short spurt of growth (Robbins et al., 1941). Typical- 
ly short-lived in any environment, the death of Poa in 
Los Angeles County is probably accelerated by its 
extreme sensitivity to atmospheric smog; hardly a blade 
can be found growing in this area free of smog-damage 
markings. 

The chemical mechanisms of smog formation 
(the studies are not yet complete), the increasing con- 
trol of smog, and its physiological effects on vegeta- 
tion have been described in previous publications (Los 
Angeles County Air Pollution Control District Reports, 
1949/50, 1950/51, 1954). Investigations to date indi- 
cate that smog iS a complex of liquids, solids and gases 


comprising more than 50 chemical elements and compounds, 
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and produces, among other effects, low visibility, eye 
irritation, crop damage, excessive rubber cracking and 
odor nuisances, The damage of plants by smog is con- 
Sidered to be due to certain intermediate products (the 
chemistry of these products is not completey determined), 
resulting from the chemical combination of unsaturated 
hydrocarbons with ozone (Haagen-Smit et al., 1952). 
While no satisfactory series of chemical or physical 
tests of the atmosphere has yet been devised which can 
detect all these irritating, toxic agents, it appears 
that living plants may serve as biological indicators 
of their present in the air. 

Intensive investigation of crop damage by 
smog in this area began in 1947 and was reported in 
print for the first time in 1949 (Los Angeles County Air 
Pollution Control District Report, 1949/50; Middleton, 
1950; Went, 1950b; Thomas, 1951). Certain species of 
vegetables, ornamentals and weeds have been shown to be 
Singularly sensitive. Among the vegetables most 
severely damaged are: Lactuca sativa (lettuce), Cicho- 
rium endivia (endive), Spinacia oleracea (spinach), Beta 
vulgaris (swiss chard), and Avena sativa (oats). Sus- 
ceptible ornamentals include: Petunia hybrida (common 
garden petunia), Antirrhinum majus (snapdragon), Cal- 
listephus chinensis (china aster), and Dahlia pinnata 


(common or garden dahlia). In the field, the following 
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weeds are conspicuously sensitive: Poa annua (annual 
bluegrass), already mentioned, Stellaria media (common 
chickweed), Rumex sp. (dock). Chenopodium album 

(lamb 's-quarters), Malva borealis (bull mallow), Galin- 
soga parviflora (galinsoga), Avena fatua (wild oats), 
and Amaranthus deflexus (low amaranth). Field obser- 
vations have been carried on for several years and a 
sensitivity file has been kept in wnich has been noted 
the date, place of collection, and gross and micro- 
scopic appearance of damage to each plant. These 
observations are of some assistance to the meteorologists, 
in that they indicate possible sources and spread of air 
pollution in the County. 

Poa annua has been singled out for study as a 
biological indicator because, as far as present investi- 
gations go, it is one of the most smog-sSensitive plants 
yet observed. Damage usually appears as a transverse 
tan band (fig.7) somewhere near or above the midblade 
of mature leaves, and cellular response even to minute 
quantities of the oxidation products of hydrocarbons is 
obvious within several hours following exposure. The 
present paper deals with a comparison of the leaf anatomy, 
both normal and damaged, of this plant. 

Materials and Methods. Hundreds of normal 
and damaged plants were studied over a period of two 


years. Through the courtesy of Dr. F, W. Went of. the 
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California Institute of Technology, P. annua was grown 
smog-free in the specially filtered greenhouses of Ear- 
hart Laboratory (Went, 1950a). Poa, growing in a lawn 
crowded with other grasses, or growing in a desiccated 
summer field, is dwarfed (2-4 inches), smog damaged, 
insect ridden and difficult to section, while Earhart- 
grown plants are considerably larger (6-7 inches), more 
lush and therefore provide better study material. In- 
jury was induced repeatedly in Earhart-grown plants by 
subjecting them to hydrocarbon-oxidation products 
("synthetic ' eceic in the laboratory. Such damage 
was found to be similar both microscopically and macros- 
copically to damage occurring in the field. The anato- 
mical details of Poa described in this paper are derived 
from a study of normal and experimentally-damaged Ear- 
REVE=2VONT DIBNEGS ois die sidiciate 
For the sake of clarity, leaves will be con- 
Sidered as young, mature and senescent. Young leaves 
are the newest, unexpanded, pale-green leaves at the 
apex of a plant; mature, the second and third leaves 
from the apex; senescent, those below the third node 
(fig.2). Such leaves differ anatomically from one 
5: Two-tenths p.p.m. of ozone pe oieorteted into the 
fumigation chamber together with such an amount of gaso- 
line vapor that no free ozone could be detected upon 
testing. Free ozone must be barred since it is injur- 
ious in its own right, producing a type of plant 
damage distinct from smog damage. Descriptions of the 


laboratory procedure of fumigation may be found in 
papers by Haagen-Smit et al..(1952) and Cann et al.(1954). 
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another in size of cells, intercellular air Space, 
lignification, cuticle thickness, stomatal activity 
and internal suberization. 

The typical monocotyledonous leaf grows 
from a basal meristem. As the young leaf expands, 
the tissues pass through the various developmental 
Stages from youth through maturity to senescence. 
Cellular differentiation proceeds in a gradient from 
tip toward base. The small compactly arranged cells 
of the young tissue expand, become lobed, and border 
enlarged intercellular air spaces. Internal suberi- 
zation increases, and, with an increase in the ability 
of the stomata to function, the cells pass into the 
mature smog-sensitive stage. Further increase in 
the thickness of the internal suberin membrane, to- 
gether with reduction in stomatal activity, denotes 
senescent tissue. in a mature leaf, tip cells are 
senescent (Similar to the cells of senescent leaves), 
midblade cells mature, and basal ones still embryonic 
(similar to the cells of young leaves). Damage in 
such a leaf is restricted to the midblade region. 

In an attempt to determine the activity of 
Stomata in normal leaves of different ages, pre- 
liminary experiments were carried out by Mrs. M. Vasek 
(1954, unpublished), in the Plant Anatomy Laboratory 


at the University of California, Los Angeles. This 
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work indicated that the stomata were widest open and 
most responsive in those regions of the plant which 
were smog sensitive. 

Observations of Smog Damaged Leaf. Obser- 
vations in the field indicate a difference in suscepti- 
bility to smog of different aged leaves (Noble, 1954), 
Senescent and very young leaves are usually not smog 
sensitive, the former probably by virtue of the extent 
of the internal Suberization which acts as a barrier to 
damage, the latter by virtue, presumably, of their com- 
pactly arranged cells and non-functional stomata. The 
intercellular air spaces of senescent leaves are lined 
with an internal sSuberin pellicle which is at least 
twice that of young leaves. Usually only mature cells 
are vulnerable, It has already been pointed out that, 
in mature leaves, tip cells are senescent, midblade 
cells mature and basal ones meristematic. Sensitivity 
to smog differs in these three regions; damage usually 
occurs only in the localized region of such leaves be- 
tween tip and midblade, Damage also occurs at the 
tip of young leaves and the base of senescent ones -- 
wherever cells have just reached maturity. This dis- 
tribution of damage is correlated with the gradient of 
cellular differentiation, cell age and ability of the 
Stomata to open and close, AS a result of the des- 


truction of chlorophyll and dehydration of tissue, 
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gross damage manifests itself as either a tan spotting 
or transverse band in the susceptible region. ...... 

The stomata appeared to function most actively 
in the midblade regions of mature leaves, somewhat less 
actively at the base of senescent and the tips of very 
young leaves, and not at all in those leaf regions which 
are never smog damaged. This work indicates a marked 
correlation between vulnerability to damage and degree 
of stomatal opening Since, aS previously mentioned, in 
most instances, smog attacks wherever cells have just 
completed maturity. 

On the microscopic level, the response of 
susceptible cells is similar to that described for 
Spinach, beet (Los Angeles County Air Pollution Con- 
trol District Report, 1950/51) and oat (Bobrov, 1952a, 
1952b). Immediately after entry of the phytotoxic 
Substances through the open stomata, the cells border- 
ing the substomatal chambers show damage (fig.1l). 

The first visible response of Poa cells to smog is the 
disintegration of chloroplasts which results in the 

grana lying free in thecytoplasm. This is apparent 

without staining. Plasmolysis follows almost immedi- 
ately. Permeability is probably altered and thionin 
enters the affected cells rapidly. As seen in para- 
dermal section, normal substomatal cells appear turgid 


and lobed (fig.5). Following exposure, the cells in 
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the vicinity of the substomatal chambers become dehy- 
drated and, as they shrink, the intercellular air 
spaces become larger (fig.1l). Dehydration proceeds 
Slowly for approximately 48 hr. until the cells are 
completely "mummified" (fig.6,12). Normal cellular 
contacts with neighboring cells remain intact as the 
tissue dehydrates, resulting in a skeletonization 
rather than a collapse of tissue, Thevextent of 
tissue involvement depends upon the concentration of 
such materials is low, damage remains liirited to a 
small number of cells immediately around the substomatal 
chambers. Such minor damage appears to the eye as a 
tan -- each spot representing a small group of dehy- 
drated cells surrounding a stoma (fig.9). Attention 
has already been called to the delicate structure of 
the Poa leafe which is 5 cell layers at its maximum 
depth. If the concentration of phytotoxic materials 
is high, involving the cells around many substomatal 
chambers, cellular dehydration proceeds through the 
entire depth and possibly width of the lamina (fig.3), 
resulting in a tan transverse band in the limited region 
between tip and midblade of mature leaves and/or other 
susceptible regions. 

Discussion. The explanation for the sus- 
ceptibility of plants to damage by smog cannot be 


found in leaf structure alone; specific sensitivity of 
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a species is also involved. Some plants are less sen- 
Sitive to smog than others in spite of a leaf anatomy 
that Should: predispose them to injury. Brassica 
Oleracea (cabbage), for example, has a low specific 
Sensitivity and shows only minor cellular reaction. 

The reason for this resistance is not known. However, 
when a plant does possess the requisite high sensitivity, 
the structure and development of the leaf help explain 
the distribution and extent of damage. Poa annua has 

a very high smog sensitivity and, this, together with 
its method of cellular differentiation, makes it an 
excellent indicator plant. The elongate blade possesses 
cells of several different ages and degrees of suscepti- 
bility. The characteristic transverse banding is 
definitely related to leaf differentiation, cellular age 
and ability of stomata to open readily. 

Stomata are the portals of entry for polluted 
air into the leaf interior, The mesophyll cells are ar- 
ranged in loose fashion around the intercellular air 
Spaces. Smog enters the Substomatal chamber through 
the Stomata and may diffuse for short distances into the 
adjacent intercellular spaces or, what is alternatively 
possible, may be so rapidly absorbed by the cells sur- 
rounding the substomatal chambers as to become ineffec- 
tive short distances away. The many cell walls border- 


ing the substomatal chambers are the first to be damaged. 
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Stomatal distribution in Poa has already 
been described, The stomata occur on both surfaces; 
the stomatal zones are wide with only narrow intersto- 
matal zones. For this reason, almost the entire leaf 
is open to the atmosphere on one or the other epidermal 
Surfaces or both. Since the stomata are numerous and 
widely dispersed in a lamina possessing only few cells 
in depth, leaf damage in response to a high concentra- 
tion of smog may be severe, However, injury reaches its 
maximum intensity somewhat above the central Pees on. oF 
mature leaves. 

A relationship between smog damage and sto- 
matal distribution has also been shown for oat (Bobrov, 
1952a). The characteristic longitudinal Streaking of 
oat leaves is correlated with the longitudinal distri- 
bution of stomata in narrow zones; these zones are wide- 
ly separated from one another by large Stoma-free, un- 
damaged bulliform or vascular zones. Here also, damage 
is restricted to some point between tip and midblade of 
Susceptible leaves. 

Work iS in progress at this time in an 
attempt to calibrate P. annua as a quantitative as well 
as qualitative bioassay material. "Pure" plant supplies 
are being maintained by growing Poa in air filtered of 
all smog. When plants have reached a height of approxi- 


mately five in., they are exposed to an atmosphere in 
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different regions in and around Los Angeles County for 
a Single day. The extent and distribution of leaf 
damage is recorded. The width of the damage band is 
correlated with the concentrations of known phytotoxic 


agents in the air measured chemically on the same day. 


SUMMARY 


Annual bluegrass (Poa annua L.) is very 
sensitive to certain phytotoxic agents present in smog 
and might be useful as a bioassay indicator plant. In 
the field, the characteristic response to hydrocarbon- 
oxidation products is seen to be a tan spotting or 
transverse banding limited to the region between tip 
and midblade of susceptible leaves. This damage has 
been duplicated in the laboratory with synthetically- 
produced smog. Tissue damage is similar to that pre- 
viously described in Spinach, beets, oat and other 
plants. The cells which are initially and most serious- 
ly damaged are those Surrounding the Substomatal chambers. 
Chloroplasts disintegrate, plasmolysis follows, and 
ultimate total dehydration of damaged cells results in 
part or all of the meSophyll tissue in affected areas 
becoming "mummified." In plants having a high specific 
sensitivity to smog, damage is correlated with stomatal 
distribution and activity, volume of intercellular air 


Space and age of cells. Localization of damage is 
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related to the gradient of cellular differentiation 
from tip to base in the linear leaf; the sensitive 
region is limited to those cells which have just com- 


pleted maximum expansion. 


Los Angeles County Air Pollution Control District, 
Los Angeles, California 
and 
Department of Botany, 
University of California, 


Los Angeles 24, California, 
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APPENDIX "E" 


Quotation from 

"SOUTHERN CALIFORNIA BUSINESS," Vol. XVII, No. 4o, 
October 3, 1955, sets out the Smog Program of the Los 
Angeles Chamber of Commerce. After doing everything 
possible to attract industry to the Los Angeles region 
for over 65 years the Chamber has now decided to adopt 
a policy of refusing to permit any new industry to 


settle in the area if it 1s going to contribute to the 
smog problem, 


CHAMBER FORMS SMOG PROGRAM 


The Chamber's Board of Directors have approved the 
following program of action to assist in the solution 


of the air pollution problem: 


Premises 
We are informed by the scientific authorities who 
have studied the problem that: 
1, The pure air supply of metropolitan areas through- 
out the world is becoming increasingly polluted as a 
result of man's activities. The problem in our com- 
munity is accentuated during periods of inversion. 
The very factors, meteorologic and physiographic, 
which make this climate unusually pleasant, also 
insure that air movement is sometimes slow, thus re- 


stricting the rapid ventilation of the area. 


2. The natural forces affecting this pureair supply 
are so great that there is no apparent way to modify 


them. 
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3. A continuation of our present rate of air pollu- 
tion poses serious threats to living values, business 


values and property values in the Los Angeles Basin. 


4, Therefore, we must limit pollution of the air 


supply now available to this Basin. 


5. The most important contributors to smog, in the 

order of the size of their contribution, are: 
Automobiles and other motor vehicles 
Industry 
Incinerators, 

6. In the light of this knowledge, we should pro- 


ceed as rapidly as possible in the reduction of air 


pollution from the three major sources. 


7. We believe the citizens of the Los Angeles 
Basin will support intelligent action to reduce sub- 
stantially the air pollution from these major 


sources, 


Program of Action 
The Los Angeles Chamber of Commerce will work toward 
the early reduction of smog in this Basin by the follow- 


ing methods: 


1. Declare to the automobile industry that this 
Metropolitan area (and eventually every large city) 


must have automobiles and other motor vehicles with 
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vastly improved fuel combustion to prevent the con- 
tinued exhaust into the atmosphere of increasingly 
large quantities of hydro-carbons and strongly 

urge greatly accelerated research and development 


by the automobile industry to that end. 


2. Recommend the establishment by business and 
industry of ride-sharing plans to operate during 
the early fall months of greatest temperature 


inversion, 


3. Support studies and early action looking toward 
the establishment of at least some non-smog produc- 
ing rapid transit services on major routes which 
will assist in the mass movement of our people to 
the principal centers of business and industry con- 


centration. 


4, Urge the early completion of air pollution con- 
trol installations on all equipment now operating 


under variance. 


5. Support a policy that new industries to which 
adequate smog control devices cannot be applied, 


shall not be permitted to locate in the area, 


6. Urge and support the early inauguration of area- 


wide collection and disposal of combustible rubbish. 
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7. Continue to support the most competent research, 
seeking a more conclusive understanding of the con- 
ditions which form smog and of the practicable means 
of reduction in smog forming emissions to the atmos- 


phere from all sources in the Los Angeles Basin. 


8. Review these recommendations periodically in the 
light of experience and knowledge as developed by 


competent public and private research. 


Important Progress to Date 

It is recognized that the automobile industry is 
expending very great sums of money for research and de- 
velopment of improved fuel combustion. 

It is also recognized that a great many industrial 
establishments throughout the area have already expended 
large sums to reduce air pollutants from equipment now 
operated under variance; also that many industries which 
are now operating in compliance with existing law and 
air pollution rules and regulations are nevertheless 
actively and coluntarily still expending large sums to 
further reduce air pollution wherever it exists. 

Progress has also been made by householders and 
some communities in the collection and disposal of com- 
bustible rubbish. 

But in all of these things, there is urgency for 


greatly accelerated action. 
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The purpose of this program is to stimulate that 
action. We know it can succeed if the people of the 


community will give it wholehearted support. 


Request for Cooperation 

We urge that civic, commercial, industrial, service 
and other organizations in the Los Angeles Basin give 
maximum attention to the smog problem and join in a 
united attack along the lines herein recommended. 

We further urge that all such organizations in the 
Los Angeles Basin join in a united effort to promote 
the best possible understanding by the citizens of the 
Basin of the causes of smog and the problems involved 
in its control, including an understanding of the 
time required to perfect correction. 

We have worked in cooperation with others in the 
earlier phases of this smog problem -- to promote re- 
search, legislation and. the initial control activities. 
This policy statement is designed to further implement 
the joint efforts of the community and to stimulate 
increasingly vigorous action. 

We are ready to work wholeheartedly with any res- 
ponsible organization in an organized program of 


action to rid this area of smog. 
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APPENDIX "EF" 


Excerpts from Report of 
Dr. Lauren B. Hitchcock, President and Managing Director, 
Air Pollution Foundation, Los Angeles, California, U.S.A. 

I would now like to present to you the key men 
on our staff: 

Dr. W. L. Faith, Deputy Director and Chief 
Engineer, Dr. M. Neiburger, Senior Meteorologist, Dr. N. 
A. Renzetti, Senior Physicist, Dr. L. H. Rogers, Senior 
Chemist, Burt Leiper, Public Information Officer, and 
Robert S. Weatherly, Business Manager. 

The first problem which confronted us was to 
decide what the outer limits of our Los Angeles atmos- 
Eek were -- that is, just what is the land area and 
amount of air over it, which are critically affected. 

At the start we found that it was loosely described as 
the City of Los Angeles, or Los Angeles County, or a 
basin of 1100 or 1200 square miles in extent. Careful 
meteorological study indicates that the criticaljparea 
is about 1630 square miles and the critical atmospheric 
volume one which exists under low temperature inversion 
layers ranging from surface inversions to perhaps 2000 


feet. We chose as a typical height to the base of this 
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inversion layer an altitude of 1200 feet. 
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ctivities in Our "Air Chamber".... 
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In studies recently completed for us by two 
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members of the University of Southern California faculty, 


Ballary and Goedhard, the current population in this 


Basin is estimated at 5,030,000. Of the 1,630 square 


miles total in the Basin, 1145 are in Los Angeles County 


and 485 in Orange County, or exactly one-third of the 


total area in these two counties, in which reside about 


98% of the total population of both counties. 

Within this limited air chamber we have cur- 
rently a total of 2,361,000 motor vehicles, according 
to our investigators Ballard and Goedhard, burning a 
total of 4,680,000 gallons of gasoline per day or 
14,040 tons. There is no accurate information on the 
number of domestic incinerators nor of the amount of 
rubbish burned in them, but exhaustive research by 
them suggests as a rough guess about 1,500,000 such 


incinerators burning about 5000 tons per day. 


Imperfect Combustion.... 


Within this same area we have tremendous 


industrial activity. We have installed through-put 
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capacity for refining about 39,000,000 tons of crude 
oll per year. We have capacity for steel production 
of 24 million tons per year as the largest steel-pro- 
ducing area west of Chicago. We have the generation 
of power for industry and for our homes, for which we 
have a choice of two hydrocarbon fuels, natural gas and 
fuel oil. In our automobiles we have a third dydro- 
carbon fuel that is called gasoline, All told the 
5,000,000 and their industry in this restricted air 
chamber burn over 50,000 tons of fuels and rubbish 
every 24 hours. This in itself would not be serious, 
but unfortunately all of these combustion processes 

are imperfect, some more so than others. Preliminary 
indications are that over 3000 tons per day of unburned 
fuel or partially burned fuel plus oxides of nitrogen 
and sulfur result from our combustion processes, ex- 
cluding carbon dioxide, carbon monoxide, dust particles 
and soot, Carbon monoxide is probably in excess of 


6000 tons per day. 


These pollutants have many sources scattered 
over our Basin. They come from automobiles, incinera- 
tors and industry, with industry contributing about one- 
eli ata Ge All available research work of others indicates 


that on the average 7% of gasoline supplied to motor 
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vehicles comes out of the exhaust pipe unburned with 
additional quantities escaping from carburetors and 
crankcases, Based on the normal consumption of gaso- 
line in the Los Angeles Basin, it is a matter of simple 
arithmetic to calculate that this source contributes 
about 1000 tons per day of hydrocarbons, plus organic 
acids and aldehydes, plus about 300 tons of oxides of 
nitrogen and sulfur. This is not a matter of opinion. 
The automotive industry recognizes the automobile as the 
largest Single source of hydrocarbons in our atmosphere. 
Competent scientific evidence is mounting to show that 
automobile exhaust gases in the concentrations found in 
our atmosphere are capable of forming ozone and may be 


considered a definite source of smog. 


Further confirmatory work appears to be 
needed before there is substantial agreement by all con- 
cerned on the cause-and-effect relationship between 
these various pollutants and the formation of smog. 


This research is one important part of our program, 


Aerometric Survey.... 

Now, I would like to tell you briefly about 
a few of the most important projects on our research 
program. As you will see from the accompanying Tables, 
the biggest Single program this year and next is the 


Aerometric Survey. This is an intensive analysis of 
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our atmospheric environment, including analyses of the 
air for contaminants at various locations and a cor- 
relation of air composition with known manifestations 
of smog, i.e., eye irritation, plant damage, reduced 
visibility and high oxidant content. In addition to 
ten stations in the Basin are one in Santa Barbara for 
control purposes, and one in Riverside, about 50 miles 
inland. The current survey of four months began in 
August. We are meaSuring up to ten variables, but due 
to limitations of money and manpower, have not been 
able to do all measurements at all stations this year, 
We are also sampling the air at various 
heights above some of the stations. With the coopera- 
tion of the U.S. Navy, we have done sampling from a 


Navy blimp. 


Airstracer Survey isos 

In order to follow the movement of polluted 
air masses, it is of course essential to have complete 
meteorological data. Accordingly, through the co- 
operation of the District, we have records from 52 wind 
Stations throughout the Basin. In order to verify our 
method of calculating wind trajectories, we have been 
carrying on a program of air tracer tests in which 
fluorescent particles are released in one corner of the 


Basin and the movement of air charted by collecting and 
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counting these particles on a system of filters, locat- 
ed on a 25-mile arc with a radius of about 13 miles. 
Six air tracer runs have been made this summer. Pre= 
sent indications are that the accuracy of calculated 
Wind trajectories can be improved by having more wind 


observations aloft. 


Refinery Emissions,... 

You will note that we have now discussed or 
explained briefly all of the projects in Table IT except 
the refinery emissions audit. This has just been com- 
pleted and I am glad to be able to make this first report 
to you today. It became obvious to us some months ago 
that one of the most controversial and possibly Signifi- 
cant sources of pollution in this Basin was the emissions 
of hydrocarbons from refineries, We made up our minds 
that an absolutely independent audit should be made. A 
nationwide search by the Foundation resulted in the 
choice of the Southwest Research Institute of San 
Antonio, Texas, as a competent and impartial auditor. 
Under the direction of Dr. Judson Swearingen, a recogniz- 
ed authority, but who has never been in the employ of any 
petroleum company, a personal and physical check of all 
hydrocarbon losses was made in all of the major refiner- 
ies in this Basin and in typical, small, independent re- 


fineries,. Hundreds of samples were collected by South- 
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west Research Institute and analyzed under their super- 
vision. Capacities of storage tanks and characteris- 
tics of other equipment were determined independently 
by them. We believe our survey has been more thorough 
than those made by the petroleum refineries themselves. 
The findings of the Southwest Research Institute may be 
summarized as follows; 

The total hydrocarbon emission to the atmos- 
phere in the Los Angeles Basin is estimated at 251 tons 
per day. The difference between this figure and the 
22h tons per day reported by the Western Oil and Gas 
Association in March, 1954, is believed to be within 
the range of error to be expected in these types of 
estimates, The olefin losses of amylenes and heavier 
are placed at 16.4 tons per day compared to 12.2 tons 
per day reported by the Association. This audited value 
for olefins was based on the best available average 
annual composition of motor gasoline produced and mar- 
keted in Los Angeles County as of August,1954, an 
analysis which was not available in comparable form in 


March of this year. 


The audit covered nine major and eleven in- 
dependent oil companies in Los Angeles County and includ- 
ed personal inspection of oil fields producing 52% of 


the County's annual oil production, refineries possessing 
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95% of the County's refining capacity, and all bulk and 
marine terminals. Hxamination of plant records, inter- 
views with technical personnel, inspection of facilities, 


and collection and analysis of samples were performed and 


the calculated results are believed as accurate as can be 


obtained without very extensive and elaborate studies, 


TABLE I 


(Research Programs (Summary) 


1954 1955 
(6 mos.) 
Meteorology ~ 46,800 » 62,000 
Chemical Research 71,400 252,500 
Combustion Products 32,600 422,850 
Aerometric Survey 253,000 616,550 
Sources of Pollution 10,500 50 , 000 
Physical Research 2,000 185 , 000 
Total #116 500 pl, 589,400 
DAB 
Projects Completed in 1954 

Meteorology Report ? 3,000 
Air Tracer Survey 36,760 

Conferences: 
Meteorology 890 
Hydrocarbons, Ozone, Mass Spec. 2,000 
Vehicle Combustion Products 2,800 
Refuse Disposal and Air Pollution 3,000 
Aerometric Survey 2A), 000 
Refinery Emissions (Audit) 8,000 
Total ~ 281,450 
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TABLE III 


Project Started in 1954, Continuing in 1955 


1934 1922 
Inversion Modification p 6,000 ? l, , O00 
Smog-Forming Reactions 60, 000 126 ,000 
Infrared Absorpiton, 

Long Path 2,000 3 , O00 
Photochemical Reactions 7,500 30, 000 
Composition of Auto Exhaust 26 , 000 31850 
Composition of Incinerator 

Gases 2,000 25 , 000 
Interpretation of 

Aerometric Survey 30, 000 25,000 
Sources of Pollutants L , OOO 50, 000 
Spectral Radiometry 1,000 2 20,000 

Total plL44, 500 ~ 320,850 


Summary _of Our Present View.... 

To summarize, we got organized in the first 
four months and underway with a research program in 
the second four months. While not yet in a position 
to announce conclusions, we have evaluated available 
information to the point where we feel we are beginning 
to see the over-all problem in good perspective; for 
instance, that our air pollution has two primary 
aspects, gross pollution by many substances, and under 
certain conditions transient eye-irritants, plant- 
damaging compounds, etc. The two may or may not be 
closely connected. The reduction of one may not neces- 


sarily reduce the other. Together they constitute what 
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is popularly called smog but most commonly identified 

by eye irritation, reduced visibility, and odor. Gross 
air pollution may not be physiologically harmful, but we 
assume it is. Further, it is beginning to look to us 
as if the contribution of pollution from industry, sub- 
stantial as it is, is about half the contribution by 

the public through its automobiles and incinerators; 
that further identification and diagnosis of these still 
very qualitative estimates is essential; that the solu- 
tion will require development of practical, workable 
remedies, becuase we cannot prohibit essential activities 
until there are workable and acceptable alternatives; 
that there is every reason to believe these remedies can 
be developed; that it is going to take concentrated 
effort of industry, government and private agencies on a 
scale more comparable to wartime effort than the typical 
peacetime civic welfare movements, and that this Founda- 
tion, unique in the air pollution field, is in an 
excellent position to catalyze this effort, contributing 
only so much of its own research as will stimulate and 
guide those who have the basic responsibility and the 


large resources. 


Cost of Other Necessities.... 





From time immemorial, one thing man has always 


had plenty of the world over is air. "Free as air" has 
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been a household word. In the Los Angeles Basin for 
natural reasons, so far as we know completely beyond 
man's control, our air supply is limited -- at times 
severely. Air is no longer free here and there is not 
enough of it. Consider a moment our other indispen- 
sable human necessities here: water, one of our most 
valued resources which we almost take for granted, re- 
presents an investment for the Los Angeles Basin of 
somewhere around ,750,000,000. There is no great 
clamor over whether or not we should have potable water, 
and we shall probably have to have more of it. Take 
sanitary sewage disposal. Would we contemplate for a 
moment going back to the days of medieval London where 
refuse of all sorts was thrown in the streets? In the 
Los Angeles Basin we have invested perhaps 250 to 300 
million dollars in our sewage system. Our highway 
system in Los Angeles Basin represents an investment of 
several billion dollars. Our harbor cost us 97 million 
dollars. How much is tolerable air worth to you people 
in this Los Angeles Basin? We dontt know what the cost 
will be yet, but we strongly suspect it will be more 
like some of these other indispensable services which 
you already enjoy. We recommend the attack for the 
next 12 months on the 2 million dollar scale. This is 


one cent a week for every person in the Los Angeles 
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Basin. How badly do you want tolerable air? 

We in the Foundation are here because we be- 
lieve this job can be done. But a five-man scientific 
team, even if they were all Nobel prize winners, cannot 
do it alone. The Air Pollution Control District can- 
not do it alone. Government cannot do it alone. 
Citizens! Committees cannot do it alone. It requires 
a concerted, all-out, united effort. The problem is 
still with you because only now has its magnitude even 
been faintly understood, because many hoped for short 
cuts, because there are still faint hearts in the com- 
munity, and all this spells failure. We ask your 
help -- we ask for your united support -- and we tell 
you this problem can be licked. You have our recom- 
mendations. The solution IS possible -- but not ona 


part-time basis! 


Governor Goodwin J. Knight 
on Smog: 
"I am convinced we will be successful so long 
as we recognize that it is a problem to be solved 
by engineering and scientific endeavors and not 


by political sound and fury." 
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The further proceedings of this Committee 
reconvened pursuant to adjournment. 


Mr. A. H, Cowling, Chairman, 
Presiding. 


PRESENT : 
Messrs. Brandon, Q.C., 
ELLOGe 3 
Thomas (Oshawa), 
Gordon, 
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Dr. Frederick Evis , Secretary. 
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Mp. Hy A. pelyea, 


Mri kK. L. Grant ) 
) Bethlehem Steel Company. 
Mr. J. L. Venturini ) 


Mr. C. A. Kolosseus General Motors 


Dr, A. J. Haagen-Smit, Professor of Bio- 
Organic Chemistry, 
California Institute 
of Technology. 
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AT THE BETHLEHEM STEEL COMPANY, LOS ANGELES, 


CALIFORNIA 
Or ne et eee es Mh 


appearing before the Committee, but not being sworn, 
deposes and says: 
BY MR. BELYEA: 
Q. You are a professional engineer, with the 
Bethlehem Steel Company? 
A, Yes. 
Q. The collector unit we are observing is for 


collecting the effluent from three electric furnaces? 


A, LGB? te. LBs. This is the Cottrell type of 
precipitator. 


Q. These electric furnaces which use the 
aycrresera precipitators in the plant, are to refine 
the steel? 

A. That is right. 

Q. And in doing this, there is a high temperature 
of how much? 

A, Right underneath the electrons, it may go as 
high as 5,500 degrees. 

Q. And added to that high temperature, there is 
a very high quantity of gas which contains fine particle: 


which range down to microns of less than 90 percent. 
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variation, from 1 to 10 microns? 
A, Yes, 
BY DOCTOR EVIS (Secretary): If you were 


to breathe it in, it would go into the depth of the 


lungs? 
A, That is right. 
BY MR. BELYEA: 
Q. About ten years ago, when there would be a 


flood, there would be an effluent around the plant, 
flooding the district? 

A. Yes. This particular unit (indicating) 
is all electric. We had open hearths here primarily, 
and we put in the electric to conform to the smog 
problem with which we have been confronted in Los 
Angeles. 

Q. You could control a unit of electric much 
easier than the open hearth? 

ihe Yes. This unit (indicating) was designed 
for 169,000 cubic feet per minute, but we are operating 
it at approximately 110,000, 

Q. The previous open hearths, without the unit 
would flood the district? 

A. Yes. 

BY DOCTOR EVIS (Secretary): 


Q. What would it do, without the precipitator? 
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-477- Mr .Grant 


AS Let us put it this way; we collect today 


an average of from 12 to 15 tons per day under operating 


conditions. 

Q. Which otherwise wovld have gone into the 
air? 

A, Yes. 


BY MR. BELYEA: 
Q. Is there still sufficient so it can be 


visible for several hundred feet? 


BR; On the outside all you can see now is steam. 

Q. An extremely small amount of steam? 

Aue Yes. We use very little coal, which is 
judged by the temperatures. The mixture is changed 


as we go along, depending on the temperature. If 
the temperature is 58 or 60 in the morning, and there 
is a drop, you will get a condensation in the gas, and 
that is where you get the vapour. 

Q. The law requires a capacity test, as well 


as a loading test? 


A. Yes. 

Q. That means you should be able to see through 
bh 

A. The law requires readings, and you cannot 


exceed the Number 2 Ringelmann for a period not to 


exceed three minutes in any one hour. 
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-478- Mr .Grant 


BY DOCTOR EVIS (Secretary): 
Q. You would never get a Number 1 Ringelmann? 
Aj Never. 
MR, VENTURINI: You might have the best 
equipment in the world, but perhaps you may have a 
short in the unit, and then Mr. Grant will shut it 
down until repairs are made. 
BY DOCTOR EVIS (Secretary); 

Q. Aside from an emergency breakdown, you have 

no contamination coming out? 
MR. VENTURINI: No. 
BY MR. BELYEA: 

Q. In coming to this type of unit, had you 
considered other devices? 

A, We had a rotoclone type of unit previous to 
that, but our efficiency of recovery was all the way. 
down to 20 percent, and to meet the law here, you have 
to recover at least 90 or 92 percent. at all times. 

Q. Did you try any other type? 

OMe Then I went to this type. It was purchased 
through the Western Precipitator, but actually it 
is a Cottrell unit. 

Q. Where is their main office? 

A, They have many branches in the western part 


of the United States. 
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-479- Mr .Grant 


Q. Where do they actually do the manufacturing? 
A, I do not know, but I can find out. They 
were out here yesterday. All their salesmen had a 


meeting from all over the United States, and they came 
out here. 

Q. Would you say that five years ago, a plume 
such as this (indicating) would be almost impossible? 
A. Yes, and we are still in the development 

stage. You must remember there are different 
industries in this locality, especially the oil 
refineries. 
BY DOCTOR EVIS (Secretary): 
Q. Can we get some estimate of the cost of 
this control equipment? 
AY I think each collector cost about$1,600. 
BY MR. BELYEA: 
Q. For how many cubic feet? 
Nia It is designed for 169,000 cubic feet. 


BY DOCTOR EVIS (Secretary): 


Q. And you put out 110,000? 
A. Yes. 
Q. So the cost is approximately about $5.00 


per cubic foot? 
A, Yes. 


Q. That is quite a high rate. 
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-480- Mr .Grant 


A, Itsiss 

Q. The usual collector is around $3.00, 

A. From $3.00 to $3.50. 

Q. In most places they are satisfied with a 


collector which costs about $2.00. 
A, Yes, but they are not new collectors. 

MR. VENTURINI: Prior to the installation 
of this precipitator, the conditions under which the 
men had to work were atrocious. When the open 
hearths were installed, you would wonder why the men 
stayed around at all. Now there is no smoke coming 
out at all, because it all goes into the precipirator. 

MR, GRANT: And eliminates the fumes from 
the top of the furnace. 

‘MR. VENTURINI: And it pays dividends for 
the Company. 

BY MR. ELLIOTT: 

Q. It was developed to make your plant operate 
more effectively? 


A, That is right. 


~~-Messrs. Grant and Venturini retired. 
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AT THE GENERAL MOTORS PLANT, LOS ANGELES, 


CALIFORNIA 
Copan. « Se tee ee rs ee ee Oe io 


appearing before the Committee, but not being sworn, 
deposes and says: 

THE WITNESS: Gentlemen, the incinerator 
is designed for 6,000 pounds per hour, with a 50 
percent. net load in any one-hour period, and 8,000 
pounds, for a 30 percent. overload, in any one-hour 
period. 

We are burning at the present rate of 
production, 58 units per hour, approximately 9,500 
pounds per hour. Some hours we might burn 9,000 
and the next hour burn 10,000, and the next hour 
perhaps 8,500 and then perhaps 10,500. It depends 
on how fast we can push up our furnaces. 

The incinerator, being designed for 6 ,O00 
pounds, and 30 pounds per square foot, grate load. 

The incinerator contains four chambers. 

It has the primary chamber, and a chamber into which 
the debris is injected into where it is burned, and 

the gas from the primary chamber passes over a 
breaching into the secondary, which is supplemented by, 
I believe it is, two 50,000 BIU burners. 


These burners operate when the temperature 
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is less than 1,200 degrees. The reason for that is 
to burn the carbon out of the gases to comply with 
the smoke-control regulations. 

When the chamber registers 1,200 degrees, 
these burners automatically cut out. 

Particles from the gas go into the settling 
chamber where they are forced in a circular motion 
and slowed down to allow a percentage of the particular 
matter to settle. As the gas leaves the settling 
chamber, it goes into the water washing chamber, where 
the remainder of the particular matter is washed out 
of the gas, and the gas temperature is reduced.from 
approximately 2,000 degrees down to 500, and is 
exhausted into the atmosphere. 

That is basically the function of the 
incinerator. There are a number of electrical aspects 
about which I have not told you, but I will be happy 
to give you the figures we have on hand here. 

MR. BELYEA: What is it you burn? 

MR. KOLOSSEUS: We burn wood and cardboard. 

BY MR. BELYEA: 

Q. Waste material, packing cases and so forth? 
A, Yes, and packages. We get a terrific amount 
of glass from Libby, Owens and Ford, and we burn the 


glass crates. 
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Q. Have you any oily material, or anything 
of that nature? 

AS Yes, we burn rags, and other similar things. 
We also burn the paint sludge. 

Q. Which is a tough material to burn? 

A, Yes, that is true. We have a sludge burner 
designed, and we have a permit to proceed with the 
installation. Presently, I am throwing the sludge 
into the incinerator in barrels, and allowing it to 
burn itself out. 

Q. It is not uniform moisture like you get in 
a garbage collector? 

You get heavy concentration, one of which 
is gaseous, and the other will be for articulate 
matters? 

A. Yes. We burn approximately 3,500 pounds 
of cardboard per hour, 

Q. Do you put the cardboard in along with 
other materials? 

A, We feed everything into the incinerator, 
as it reaches the incinerator. 

Q. Do you get the necessary combustion? 

A. Yes. If the incinerator calls for more 
air, it gets it through the grating, and the nozzles 


we have in the wall going into the second chamber, 
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from the upper chamber. 
Q. Is it in the first or second chamber only? 
A, Yes, there is the first chamber, and the 
only control we have is oven the discharge by natural 
gravity. 
BY DOCTOR EVIS (Secretary): 
Q. Did you mention the temperature of the 
burners coming on? 
A. Yess 
BY MR. BELYEA: 
Q. What regulates the temperature? 
A, It is based on an electric eye, that is 
in transition between the settling chamber and the 
Scrubber. 
Q. Would that be an extra special control? 
Is it a special fan? 
A, The control is handled manually. The 


man controls it manually from his work station. 


Q. He opens and closes thefan according to the 
temperature? 

A, Yes: 

Q. And the smoke indicator is easily visible? 

A. Yes, I tried a device for making it 


automatic, but there is a considerable heat involved. 
Q. What is the temperature? 


A. From 1,700 degrees on, in the primary chamber. 
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In the secondary, it gets up above that, to around 


2,800. 
Q. The secondary completes the combustion? 
A. Yes: 
Q. And the third -- 
A. Settles it. 
Q. And the fourth burns it? 
A, eR. 
Q. And the outlet stack, when it is operating -- 


Can you see anything from it at all? 


A. No. 
Q. If you look up against the sky? 
A, All you could see would be heat waves -- 


no plume, That is one of the amazing things. We 
felt we should have a white plume coming off the 
stack. 

Q. That is a condition which five years ago 
nobody believed possible? 

A, Yes. We have this gas being forced through 


a small opening into a big chamber. 


Q. And you still have complete combustion? 

A, Yes. It took a little time to.instal it, 

Q. Are there many others in Los Angeles which 
have this? 


A, There are other incinerators. However, I do 
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not know of any multiple-chamber incinerators. 


Q. This is the only one? 

A, That I know of. 

Q. Have you had any diffficulty in maintenance? 
A. Yes, we have’ had a-little, but that is 


attributable to the fog. 

Q. From overloading? 

A, Yes. We are replacing the brick between 
the primary and the second chamber. We have such a 
terrific load in there that it forced so much material 
through the incinerator, that it just could not 
operate. 

Q. Have you any information as to the life of 
these (indicating). 

A, ‘I would say two years. This incinerator 
(indicating) is designed for a nine-inch fire brick, 
and four-inch air gap, and four inches of insulation 
brick, and then the steel casing. 

MR. MELLOR: When did you instal this? 
MR. KOLOSSEUS: November 2lst, 1954, was 
when we started burning. 
MR. MELLOR: Incidentally, the group 
would like two sets of your plans, specifications 
and pictures. 


MR. KOLOSSEUS: I would have to mail them 
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out. I do not have them on hand, but I would be 
very happy to do so. 


BY MR. BELYEA: 


Q. What is the cost of the unit? 

A, The cost of the incinerator? 

Q. Yes, 

A, This (indicating) was $90,000. That includes 


everything, from this building (indicating) back over 


there (indicating). 


Q. From the charging plant, going back? 

A, Yes; 

Q. How is that rated in tons per hour? 

A. The cost, you mean? 

Q. No, I would like to get an idea of the cost 


against the number of tons per hour. 


A. It is registered at 6,000 pounds per hour. 

Q. The cost is in fuel and man hours? 

A, Yes. 

Q. And the hauling of the ashes off the property? 
A, I hope to get a return, with the cost of 


the metal down. 
BY DOCTOR EVIS (Secretary): 
Q. Even aside from the greater return, you hope 
to get a larger savings? 


A, Yes, 
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Q. How much benefit did you receive now? What 


is the difference in the cost? 


Ke The difference in cost is about $1,100. 
Q. A year? 
A, No, a week. 


BY HON. Mi. KELLY * 
ae The cost was reduced from $1,300. a week 
down to "$150.00", a saving of $1,150? 
A, That is an approximate figure. 
Q. On the other hand, against that you would 


have the amortized figures in your plant? 


A. Yes, 

Q. That is a saving of about $50,000? 

A. eo. 

Q. ‘A year? 

A. 1es. 

Q. You are making money, even with the amortiza- 
tion? 

A. Our Company does not figure it that 
way: 


BY MR. BELYEA: 
Q. You might estimate between the amcrtization, 
and repairs, the unit cost upward of $10,000 for a 
year, and that to haul away the material at $1,300. 


a week, for 52 weeks, would be upward of $65,000 a year, 
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SO you will be saving over $50,000 a year, 
A, I would like something understood. This 

information is not for publication. 

HON. MR. KELLY: That is right. 

MR. KOLOSSEUS: The firm's name cannot be 
used, 

HON. MR. KELLY: You can say "one plant" 
or "our plant". 

MR. KOLOSSEUS: Eliminate the name of the 
Company altogether. 

HON. MR. KELLY: It will be tabled in the 
Legislature for 98 members to read. 

MR. KOLOSSEUS: I have nod@jection to that, 


with the name taken out. 
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Bah 2Ooe0 walks Shenae TaN Gy 8 


at a 
DINNER, TENDERED BY THE COMMITTEE TO DOCTOR A. J. 
HAAGEN-SMIT, PROFESSOR OF BIO-ORGANIC CHEMISTRY , 
CALIFORNIA INSTITUTE OF TECHNOLOGY, HELD IN THE 
BILTMORE HOTEL, LOS ANGELES, CALIFORNIA, ON THURSDAY, 


OCTOBER 6TH, 1955, AT 6:30 O'CLOCK, P.M, 


PRESENT : 
Mr, A. H. Cowling, Chairman, 
Presiding. 
Messrs. Brandon, Q.C., 
Hid1ocG, 
Gordon, 
Thomas (Oshawa), 
Hon. Mr. Kelly, 
Dr. Frederick Evis, Secretary. 
APPEARANCES: 


Dr. A. G. Haagen-Smit, Professor of Bio- 
Organic Chemistry, 
California Institute 
of Technology. 


DR. A. G. HAAGEN-SMIT; There is a very 


strong indication that there was air pollution here 
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around 1942. That was traced back to a synthetic 
rubber plant which released butyldiene, which is 
used in making synthetic rubber, and also butylene. 

That was taken care of by a closed system, 
that is, they cut down on the emissions of these 
compounds. 

Then the eye irritation disappeared, and 
then after the war -- say in 1945 or 1946 -- the eye 
irritation appeared again. Of course, during the war, 
the gasoline was rationed. 

BY DOCTOR EVIS (Secretaxy): 

Q. So there was not as much gasoline used? 

A, No. After the war, there was an expansion 
of the oil industry and other industries, and there 
was also a tremendous increase in automobile traffic, 
and gasoline consumption. 

From that time on, the situation has become 
worse and worse. 

In 1946 and 1947, there was formed the 
Air Pollution Control District, and they started out 
by working on the known sources of pollution, such as 
sulphur dioxide, and dusts from the steel factories, 
like the Bethlehem Steel, and the Columbia Steel, 
and you can how nicely that is controlled. 


There were some 208 foundries here, and 
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they have all been controlled, but, nevertheless, 
the smog has increased, with this peculiar eye 
irritation, and the odour. 

I think the rest of the story you will 
find described in this little pamphlet, which was 
prepared for a lecture to the students at the Cali- 
fornia Technical Institute. 


This pamphlet says: 


"THE CONTROL OF AIR POLLUTION IN LOS ANGELES 

The same meteorological and geographical 
conditions which made the Los Angeles basin 
famous set the stage for aserious air pollution 
problem when five million people and their 
industries began to crowd this area. The 
eta condition, a warm layer of air above 
the colder, ground layer, prevents dispersal of 
the pollutants. This layer of polluted air is 
blown inland by a slow sea breeze during the 
day, to return frequently at night, carried by 
an even slower land wind. 

Detailed meteorological studies at ground 
level show that on days on severe smog stagnant air 
conditions usually prevail during the night and 
early morning hours, which permit the build-up 


of pollution. When the inversiorheight is lower 
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than 1,000 feet, air pollution becomes 
noticeable; people begin to complain of eye 
irritation and odor, farmers notice damage to 
their crops, and a dense haze blankets the area, 

The chemical analysis of smog air shows 
the presence of a great number of materials, 
among which are sulfur dioxide and dusts, well 
known as trouble-makers in other industrial 
areas, Control measures by the Los Angeles 
County Air Pollution Control District have 
brought these emissions below the 1940 level, 
when the word "smog" was still unknown in Cali- 
fornia. Hundreds of tons of sulfur are now 
recovered at the refineries, and emissions 
of metal dusts from foundries and steel mills 
are largely controlled. 

Public burning dumps have been abolished, 
but private rubbish burning still goes on, and 
there is considerable opposition to replacing it 
with more advanced disposal systems. Another 
needless source of pollution is created by the 
‘smokers! -- automobiles which, because of 
poor maintenance, continually emit smoke from 
their exhausts. But even cars in good condition 


produce smokes which, by depositing on the 
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outside as well as on the inside of our houses, 
raise our maintenance costs. These same 
deposits are at present causing concern to 

the medical authorities. 

While these visible sources are not 
responsible for typical smog damage to crops, 
and the eye irritation caused by them is mostly 
of a local nature, their contribution to at 
least one aspect of the smog -- the haze -- 
already justifies the insistence of the Air 
Pollution Control District that the numerous 
small sources of smokes and fumes should be 
controlled. Anyone desiring clean air should 
support the authorities in this part of their 
difficult and often unpopular task, which is 
essential to obtaining better visibility. 

This part of the control program is not 
expected to reduce considerably the eye irritation 
felt over hundreds of square miles, nor will it 
give relief to the farmer, reduce the peculiar 
chemical odor associated with smog, or prevent 
excessive rubber cracking in this area. 

Chemically, the most characteristic aspect 
of smog is its strong oxidizing action. The 


intensity of this oxidizing action correlates 
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closely with eye irritation and other smog 
Symptoms such as plant damage, rubber cracking, 
and smog odor. The amount of oxidant can 
readily be determined through a quantitative 
measurement of iodine liberated from potassium 
lodide solution, or of the red color formed in 
the oxidation of phenolphthalin to the well- 
known acid-base indicator, phenolphthalein. To 
demonstrate these effects, it is only necessary 
to bubble a few liters of smog air through the 
colorless solutions. A marked color change 
occurs, indicating the presence of oxidizing 
materials, 

Daily determinations (as in the chart shown) 
have..shown that shortly after sunrise the oxidant 
rises, and reaches a maximum at some time during 
the day -- in Pasadena most often from one to 
two o'clock, At about sundown the oxidant 
decreases considerably, and it is practically 
absent during the night. We have been measur- 
ing these effects for more than a year, and 
have found that when the oxidant value passes 
a certain level, eye irritation occurs. 

The chart below shows the fluctuation in 


the daily maximum recorded at the California 
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Institute of Technology in Pasadena. The 
fluctuations are largely caused by meteoro- 
logical conditions. However, there is a 
distinct weekly pattern which shows that Sundays 
are definitely less smoggy than other days of 
the week, especially Thursdays and Fridays. 

This phenomenon is not clearly understood. 

It could be due to reduced activity of industry 
as well as to a change in the traffic pattern 
during week-ends. 

The value of these records lies in the 
objective estimation of smog intensity, and 
when continued, the data will be an aid in 
judging progress made in smog control, 

-From these records we can see that the 
worst smog period this year, from August through 
October, was not as bad as last year, either in 
intensity or in duration (hours per day). 
Nevertheless, the eye irritation level was 
exceeded in Pasadena during that time on 65 
out of 90 days. 

The oxidizing action of smog air is due 
to the release of large quantities of organic 
material, mostly hydrocarbons, and oxides of 
nitrogen. When these gases are exposed to sun- 


light, eye-irritating substances are formed, 
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and in the fumigation of plants typical smog 
damage symptoms are produced, At the same 
time aerosols (pollutants in the air which are 
So small they do not settle out, but are in 
stable suspension) are formed and a smog odor 
is apparent. Plant damage observed in this 
area is quite different from that caused by 
sulfur dioxide or fluorine compounds, and its 
reproduction in fumigations with the photochemical 
oxidation products of gasoline and nitrogen 
dioxide (NOj) was the basis of one of the most 
convincing arguments for the control of hydro- 
carbons by the oil industry. 

It was interesting that the same damage 
could. be obtained when ozone was mixed with 
gasoline vapors in the absence of sunlight. 

In the vapor phase reaction of ozone with olefins 
present in gasoline we may expect the formation 

of ozonides and other substances of peroxidic 
nature, as well as acids and aldehydes. The 
possibility of producing typical plant damage 

and other smog symptoms by the oxidation of hydro - 
carbons either with nitrogen dioxide, air and 
sunlight, or with ozone, indicated that similar 


products are involved, and further research has 


goms Isotayd ainsiq Jo soltagtayt oite at baw 
Qos ans TA .beauborg sis anosqmye egamsb 
sue fokiw ais sit at adpsduliog) afouores omtd 
Ht 998 dud ,dvo afddes don ere fisma oe 
yoba some & baa bemrot sis (netameqave oidsds 
aid? at fevreado egemab Saslt ,dnetaqas ef 
yd besuvso dsad movl gastetitb edtup ef sors 
aglt Dra . ebovoqmon satrowl? 10 ebtxolb sz Tfue 
{sotmeroodgora arid Atiw anoltegtaw? ab notyourbouge - 
neyoxdin bab enifeaag Yo atoubowg notdebixo 
igom ait to ono to slasd end ew (oO%) ebixotb 
-oubysl to Loxdaoo edd sot adnemmers satoatvace 
.vateubni {lo act yd enodysa 

agsmeh omas ont tact yeiteveredil esw $E - 
attw beaztm asw enoso nedw beatestdo ed biyos 
.divitove to soneedsa odd al evoqsy enhiouas 
ant telo agiw srnose 90 notédoses sasdg seqsv ed? nl 
notjanrot edd dooqxe yet sw entlosky oi ¢tnesetq 
elthecrse Yo asonstedua verido bas sebinoso Io 
ad? .esbyiebis bas ebtios an Liew ae , etuden 
egemeb Insiq fsotqyd gatouborg to ystitdiaacg 
-otbhynd Jo nelgahtxe ed? yd emodamys gome eorido Das 
hak tle ,sbtxolh asgortin détw vodtte anod2s9 
qelimta gadd bedsokhbat  .anoso ridiw 10. ,ddatiova 


aed dowssaes ternday? bos , bevioval ons. edouhorg 





-498- 


established that ozone actually is produced 
in the air by the action of sunlight on organic 
material in the presence of nitrogen dioxide. 

The concentrations of organic materials -- 
hydrocarbons, aldehydes and acids -- and those 
of the oxides of nitrogen determined in our 
polluted air fully account for the high concen- 
trations of ozone found in this area. During 
severe smog attacks, ozone concentrations of 0.5 
ppm., twenty times higher than in country air, 
have been measured. From such analyses the 
quantity of ozone present in the basin at that 
time is calculated to be about 500 tons. 

Since ozone is subject to a continuous 
destruction in competition with its formation, 
we can estimate that several thousand tons of 
Ozone are formed during a smog day. It is 
obvious that industrial sources or occasional 
electrical discharges do not release such 
tremendous quantities of ozone. A transport 
of ozone from the upper air is also out of the 
question during inversion conditions. 

The mystery of the abnormally high ozone 
content of smog air was solved several years 


ago, and our discovery that photochemical oxidation 
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of organic material is accompanied by ozone 
formation gave further scientific evidence 
for the necessity of controlling hydrocarbon 
emissions. It also made clear why the oxidant 
values rise during the day and decrease as soon 
as the day is over. Oaone, a major part of the 
oxidant, is generated in the presence of sunlight, 
but as soon as this production decreases in the 
evening, the reactions which destroy ozone gain 
the upper hand and rapidly remove it from the 
atmosphere, The eye-irritating reaction products, 
however, can often be noticed in the air fora 
much longer time. 

The photochemical formation of ozone is 
also responsible for the severe rubber cracking 
observed in this area. Rubber is an unsaturated 
hydrocarbon, and its reaction with ozone is 
similar in principle to that of ozone and the 
unsaturated components present in gasoline. 
We have used the cracking of standardized 
rubber as a convenient and highly specific test 
method for the estimation of ozone in the air. 
During severe smog initial . cracking appears 
in about four minutes, as compared to an hour 


or more required on smog-free days, or at night. 
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In duplicating the photochemical ozone 
formation in the laboratory, known concentrations 
of hydrocarbons and nitrogen dioxide were exposed 
to artificial light and the ozone formed was 


measured by the rubber cracking method or by 


chemical means. PEP ound nev Pongal given 
hydrocarbon concentration -- for example, three 
parts per million -- a small but definite amount 


of nitrogen dioxide is necessary before ozone 

ean be detected. After passing through a 

maximum at about 2ppm, of NOo, the ozone formation 

decreases, and is nearly absent at about 5 ppm., 

as shown in the chart at left for 3-methylheptane. 
The results of many measurements at 

different concentrations of hydrocarbon are 

presented in the chart above on a logarithmic 

scale. We can see that the phenomenon of ozone 

formation is limited to a definite range of 

concentration of hydrocarbon and nitrogen dioxide, 

and this is even more striking when a linear 

presentation is used. The composition of 

the air in Los Angeles during smog days is in 

the order of 0.4 to 0.8 ppm. of NOo and 1-2 

ppm. of hydrocarbon, and falls directly within 


the rage at which ozone formation occurs. The 
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amounts of ozone formed in laboratory experiments 
correspond closely to those measured outside. 
The phenomenon that ozone formation is 
limited to definite relative proportions of 
hydrocarbon and nitrogen dioxide, observed with 
3-methylheptane, is apparently quite true for 
other saturated hydrocarbons, as well as for 
olefins, and their oxidation products, acids and 
aldehydes. It has been observed that as the 
length of the carbon chain increases from four 
to nine carbon atoms, the ozone-forming capacity 
becomes greater. Methane, ethane, and propane 
were found to be inactive. The highly branched 
hydrocarbon, 2, 2, 3-trimethylbutane (triptane), 
well known for its anti-knock value and high 
critical compression ratio, does not form ozone 
in any appreciable quantities, even upon 
prolonged irradiation. On the other hand, 
the unsaturated n-heptene-3 is very active in 
this respect. The chart at the right compares 
the relative ozone-forming capacity of these 
compounds with our standard hydrocarbon, 3- 
methylheptane. This marked effect of branching 
and the location of double bonds on ozone 


formation is being further investigated to 
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explore the possibility of a change in fuel 
composition. 

From a practical point of view, it is 
important that the irradiation of gasoline 
vapors (straight run, as well as cracked) in 
the presence of nitrogen dioxide also leads to 
the formation of ozone, and the Los Angeles 
County Air Pollution Control District has 
demonstrated the ozone-forming property of air 
near sources of hydrocarbon release. 

The oxides of nitrogen necessary for this 
reaction are formed in all high temperature com- 
bustions through a reaction between nitrogen 
and oxygen from the air. The main sources are 
the burning of fuel gas, fuel oil and gasoline, 
whereby nearly 500 tons of nitrogen oxides are 
produced per day. No satisfactory way for the 
control of nitrogen oxides is known yet, and 
therefore most of the attention is given to the 
other partner in the smog reaction, the hydro- 
carbons. 

The hydrocarbons are emitted to the air 
by evaporation from storage tanks and through 
many activities of the oil industry. The control 


of these sources is well under way, and about 400 
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tons of hyrdocarbons per day are now being 
collected which formerly went to waste. The 
remaining emissions are estimated to be 
approximately 250 tons per day. 

Automobile Exhaust - 


The other large source of hydrocarbons is 


automobile exhaust. The exhaust contains both 
ingredients for the production of smog -- hydro - 
carbons and oxides of nitrogen -- and this ready - 


made irradiation with sunlight. 

The exact knowledge of the range of con- 
centration of hydrocarbon and NO® where ozone 
formation takes place was very helpful in 
Showing that BULOOuIIE exhaust after irradiation 
gives ozone, The only data required are the 
hydrocarbon and nitrogen dioxide concentrations 
in the exhaust sample. Then from the graph 
on page 15 we can read how far the sample must 
be diluted to reach the ozone-forming area, 

The exhaust of a cruising car contains 
about 600 ppm. of NOoe and 600 ppm. of hydrocarbon. 
A dilution of 600 to 1 brings it into the area 
of ozone formation. For acceleration exhaust, 
with its high NOo content, a dilution of 1,000 


to 1 is necessary, Deceleration exhaust falls 
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within the area, and idling exhaust contains 
too little NOe to be able to form ozone upon 
aGitut ion: However, if we mix deceleration, 
idling and acceleration exhausts, the 'stop- 
and go! phase of driving, we have a mixture 
that is equal to that of cruising exhaust, and 
ozone can be formed. 

The important conclusion is that somewhere 
behind the car the exhaust gases will be 
sufficiently diluted to form ozone. 

More than 4,000,000 gallons or 12,000 
tons, of gasoline are consumed each day in the 
Los Angeles area, To this should be added 
30,000 gallons of lubricating oil which are 
also burned or lost. the toss) in unburned or 
partially burned gesoline from the exhaust is 
about seven to ten percent of the gasoline used, 
and it is estimated that the emission of hydro- 
carbons to the air is on the order of 300,000 
to 400,000 gallons, or about 1,000 tons per 


day. 


Driving Conditions in Los Angeles - 
The Los Angeles County Air Pollution Control 
District has determined the gasoline losses 


during idling, acceleration, cruising and 
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deceleration. The losses are not equally 
divided over the different phases of automobile 
operation. As a result of a survey on 

driving conditions in Los Angeles, we can 
estimate the time spent on each phase. Tabulation 
of these results shows the relative importance 


of the different phases of automobile operation 


with respect to hydrocarbon emission. 








Driving Idling fAecel, Cruising. .Decel, 
Condition = in 
Time Drive--% 18 18 U6 18 
Gasoline-gal.hr. 0.45 2.25 52 129 
Hydrocarbon Concen, 

mg./liter 5.8 0.8 0.9 LO 
Exhaust Flow 

OU. fe. min 14,2 56.0 28.4 Bore 
Hydrocarbons into 

Atmosphere-units Li 8 Re: 62 


It is interesting to note that although only 


18 percent of the criving time is spent in 


deceleration, 62 percent of the total hydrocarbon 


loss occurs during that time. 


traffic, which includes deceleration, idling and 


Stop-and-go 


acceleration, contributes 87 vercent to the 


total loss. Substantial improvements in exhaust 


emission can therefore be expected from a 


reduction in the number of required stops. 
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use of freeways allows a constant flow of 

a large number of vehicles with a minimum of 
Sstop-and-go driving. The construction of 
freeways is therefore an excellent means 
towards the reduction of exhaust fumes. 

The automobile industry in Detroit is 
seeking a solution through improvements in 
engine design, carburetion, etec., and it was 
recently announced that a 30-50 percent reduction 
of the hydrocarbon emission would be feasible. 

The increase in the number of freeways 
and the improvements in fuel economy are, of 
course, most welcome to the driver. This cannot 
be said for the attempts to reduce the exhaust 
emission through the use of rather expensive 
devices on the exhaust. There is a great deal 
of misconception about the purpose of these 
gadgets and the conditions under which they 
have to operate. The removal of carbon 
monoxide, for example, does not help in the 
reduction of smog. It is often overlooked 
for each gallon of fuel consumed, one quart 
of water and more than half a pound of chemicals 
are leaving the exhaust. Removal by scrubbers 


or chemical agents is therefore impractical. 
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The main ingredients that we want to remove 
from the exhaust by such devices are of hydro- 
carbon nature, and the only practical way to 
remove them is by combustion. At the present 
time, two so-called ‘afterburners! show definite 
promise. However, considerable time for 
testing is needed before these muffler-type 
burners can be recommended for adoption by the 
two-and-a-half million automobile owners in 
this area. It is held possible that these 
mufflers can be installed in the not too distant 
future on trucks and buses. 

Also under way are investigations on the 
effect of fuel composition on the irritating 
properties of the exhaust gases. The feasibility 
of converting at least buses and trucks to the 
use of LPG (Liquid Petroleum Gas) is being 
considered, since hydrocarbons such as propane 
and butane are free from some of the objectionable 
qualities of gasoline. Our findings that 
there is a considerable difference in the 
ozone-forming capacity of different hydrocarbons 
suggest that investigation of the behavior 
of individual hydrocarbons might give a 


lead towards improvement in fuel composition. 
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We should not forget, however, that the high 
temperatures which occur during the explosion 
change these compounds, and that the evaluation 

of their smog-forming character should be made 
not only on the fuel itself, but also on the 
products resulting from its incomplete combustion. 

While engineering is in progress on the 
exhaust problem, everyone can help in the 
reduction of exhaust emissions by keeping his 
engine in good mechanical condition, by practicing 
the driving habits recommended when gasoline 
was rationed, by supporting the construction 
of freeways and by urging a greatly improved 
public transportation system. 

In order to evaluate the result of such 
reduction, we have to refer to our graph showing 
the ozone formation at different concentrations 
of hydrocarbon and NOo. A more detailed view 
of the region of concentration measured during 
the smog is shown below. This graph shows 
the ozone level reached after four hours! 
irradiation with sunlight at varying concentrations 
of nitrogen dioxide and 3-methylheptane. Not- 
withstanding the use of a single hydrocarbon in 


these experiments, the values of ozone found 
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found seem to agree well with those found 

during smog periods, when not only the con- 
centration of hydrocarbons, but also the con- 
centrations of their oxidation products are used 
in the computation. This method of computation 
is necessary because the concentrations of hydro- 
carbon and NOo determined during a smog attack 

do not represent the initial concentrations. 
Oxidation is continuously going on, reducing 

the original hydrocarbon and NOoe concentrations 
and increasing the concentrations of aldehydes, acids 


and other oxidation products. 


Ozone Formation - 

In the first place, we notice on our graph 
that the concentration of ozone formed is directly 
proportional to the product of the hydrocarbon 
and NOs concentrations. An increase of 20 
percent in the hydrocarbon and NOo will therefore 
result in a 44 percent increase in the ozone 
formation, and this might well explain some of 
the increase in ozone levels during the last 
five years. 

The graph also allows us to predict the 
effect that will be obtained by a reduction in 


the hydrocarbon. If the initial concentration 
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of hydrocarbon is in the order of 2 ppm., 

and that of the nitrogen oxies 0.4 ppm., a 
reduction of 50 percent in hydrocarbon will 

enable us to remain just below the threshold 

of irritation of 0.1 ppm. of ozone. However, 

when the NO2 concentration is 0.8 ppm., a 
quantity which has actually been found during 
severe smog, a 75 percent reduction in hydro- 
carbon (from the original concentration of 2 pom.) 
would be necessary to reach the same threshold. 
Unfortunately, the tendency at present is towards 
a steady increase in the NO2, concentration, which 
demands greater and greater efficiency in hydro- 
carbon recovery. The alternative is to reduce 
the NOs concentration as well as that of the 
hydrocarbons. 

The sources of smog are well known, and 
there is general agreement that the control 
measures taken towards the reduction of dusts, 
smoke, sulfur dioxide and hydrocarbons were 
fully justified, and that this program should 


be continued with vigor. 


Vigilance and Planning Needed - 
There is every reason to expect that the 


present difficulty will be overcome. The question 
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is, however, how long will this improvement 
last? Every reduction in the harmful emissions 
from the industrial plants is but a partial one, 
and a small percentage of the pollutants still 
excapes into the air. The reduction in the 
emissions from the automobiles through exhaust 
devices or improvements in engine performance 
will probably be, in practice, not much better 
than 75 percent. The oxides of nitrogen, 
partners in the smog-forming reactions, have 
continued to increase at a rate of four to five 
percent per year without any practical means of 
CHeir CONCIOL ai aietit. This unfortunate fact, 
together with a renewed, gradually-increasing 
emission of organic materials, will eventually 
result in even higher concentrations of the 
irritants, such as ozone, than we notice today. 
This toxic agent may then exceed the level which 
conservative hygienists consider unhealthful. 
If the present trend continues, we might expect 
in ten or twenty years a repetition of our 
unpleasant experiences of today. At that 
time, however, a further reduction will be con- 
Siderably more difficult and expensive, and 


will have to include the control of oxides of 
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nitrogen. 

To insure clean air for the future, the 
present control measures will have to be 
implemented by bold civic planning which will 
include not only the city of Los Angeles, but 
the entire Los Angeles basin. Plenty of breathing 
space in the form of spacious parks should be 
included in the plans, together with the 
creation of a badly needed rapid public transpor- 
tation system. City planners and engineers 
may even have to scrutinize carefully such 
revolutionary proposals as the relocation of 
industries and power stations, community air 
purification plants, and other similar projects 


which may seem fantastic at this time. 


Fresh Air Limited - 

We have now received two warnings that our 
fresh air supply is limited. The first, a 
wave of eye irritation during the war years, 
was controlled within a year through corrective 
measures at a single plant. The second attack 
of severe air pollution has lasted eight years 
and involves hundreds of industries and millions 
of people. We shall overcome our immediate 


problem, but only constant vigilance and thorough 
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planning will assure a permanent solution. " 


MR. BELYEA: The hydrocarbons and the oxides 
of nitrogen are dangerous, and irritating? It is just 
a question of the extent? 

DOCTOR HAAGEN-SMIT: I think once you have 
enough of the oxide nitrogen in, the other things will 
go, too. That is why I went around the country as 
oe CLC, There was a good deal of hesitation in doing 
something with the oxides of nitrogen. The recovery 
of the hydrocarbons had been taken in, but the oxides 
of nitrogen were left out, and all my exveriments showed 
that the oxides of nitrogen were important, and our 
trouble is in the combination of the two. 

So, if they reduce the hydrocarbons 75 percent. 
you can Ae tee the hydrocarbons to 50 percent., and 
after the 50 percent., you have reached the same thing. 
But I am pretty certain that to reduce the 50 percent. 
of hydrocarbons is not enough, because we are growing 
Steadily, and while the present 75 percent. may be 
sufficient, it will not be in another five years. 

It is like the freeways. You want one today, 


and you have to have another one in five years. 


---Whereupon the further proceedings of this Committee 
adjourned until Friday, October 7th, 1955, at 9:00 
Sacne CLOCK, a il. 
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SME cR,s NMDASH. — DowAe wy, 


Los Angeles, California, 
Friday, scetobexr 7tne7i955, 
9:00 o'clock, a.m. 


The further proceedings of this Committee 
reconvened pursuant to adjournment. 


Mr. A. H. Cowling, Chairman, 


Presiding. 
PRESENT : 
Messrs. Brandon, Q.C., 
ELLiott, 
Murdoch, 
Gordon, 
Thomas (Oshawa), 
Dr. Frederick Evis, Secretary. 
APPEARANCES: 


Mr. Henry Meiners, Manager, Los Angeles 
Refinery, Union Oil Company. 


Mr. P. N. Fawcett, Supervisor of Effluents, 
Union Oil Company. 


Mr wr, VanjiAcker:, Superintendent of 
Catalytic Cracking, Union 
Oil Company. 


Mr. E. R. Freiss, Superintendm t of Crude 
Distilling, Thermal 
Cracking, Union Oil Company. 
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Mr. L. F. Grandey, Superintendent of Bulk 
Overations, Union Oil 
Company. 


Mr. Lester Smith, Superintendent of Personnel, 
Union Oil Company. 


Mra peo ho yrair, Chief Engineer, 
Union Oil Company. 


Mr, Wallace Linville,Administrative Con- 
GULCENGs, Aske, ls 


Mr. W. M. Parmelee, Engineer, A.P.C.D. 


Mr, John Chipman, Chemical Technician, 
Aw? Gel) 

Mr. H,.. Belyea, Ontario Department of 
Health, 

Mr. Wm. J. Mellor, Senior Information 


Assistant, Air Pollution 
Control Distyrice. 


AT THE REFINERY OF THE UNION OIL COMPANY, 


LOS ANGELES , CALIFORNIA, 


MR. MEINERS: As you gentlemen may have 
noticed, many of our plants are quite high. The top 
floor of one of the catalytic structures is 210 feet 
off the ground, and many of the others have the cat 
walks, and so on, so there is always a chance of wrenches, 
bolts, and so forth, dropping down, and we make it 
Standard procedure to ask you to wear these crash 


helmets. As you notice, we are setting you a good 
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example, 

I would like to welcome you all here. 

I will go over briefly the refinery, and "Bill" 
Fawcett will speak to you in the conference room about 
our activities, and then you will tour the refinery, 
and after that, we will have lunch. 

I would like you to do us a favour, and if 
you see anything which leads you to the question as to 
why we do this, or why we do not do something else, we 
should like you to ask the questions, because you may 
see things that make you wonder about air pollution 
which we do not see, and your calling them to our 
attention will be useful. 

On the other hand, we might explain our 
situation. So if you have any comments along those 
lines, we would appreciate it if you would make them 
at once, and you can help us in that way. 

The refinery occupies 4,000 acres, and we 
have reached a capacity of about 11,000 per day of 
crew. 

We produce motor fuels in this refinery. 

We do produce solvents, aviation gasoline, and some 
bunker fuel. We also produce ammonium sulphate, as 
a by-product of the operations. In general, I would 


say this is a fuel refinery. 
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In the processing operations, we have a 
large thermal cracker, probably one of the largest 
in the world. It is one of the last ones which was 
fa yh ia rhe It was completed in about 1943. 

We also have catalytic crackers, both of 
a thermofor type which use a pelleted catalyst, and 
conveyed around the system with elevator pockets, and also 

by fluideatalyst, which is, in fact, blown around the 
system, using the processing gases. 

We have a processing plant to produce ali- 
phates , from the cracked butane. We have a summari- 
zation plant to produce the isobutane, which is needed 
for the alhalation reaction. We produce cleaning 
solvents, and we have the Edeleanu process, which 
uses liquid sulphur dioxide to extract the aromatic 
fractions from the oil, so the solvents themselves 
are more desirable, 

We also produce from some of the extracts, 

aromatic solvents. 

MR. BELYEA: Is there any benzol produced? 

MR. MEINERS: No, we produce no benzol. 
The aromatic solvents are produced from crude mixtures. 

THE CHAIRMAN: Mr. Meiners, from hearing 
pollution experts with whom we have been associating 


all week, we are led to believe that the catalytic 
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method of refining gasoline causes more air pollution. 

MR. MEINERS: I think some people will dispute 
that. 

THE CHAIRMAN: Will you dispute it, as 
far as you are concerned? 

MR. MEINERS: Oh, yes. 

MR. BELYEA: Doctor Haagen-Smit disputed it 
last night, too. 

MR. MEINERS: I think we are at the stage 
where nobody knows what it is. 

THE CHAIRMAN: Why do you have the two forms, 
the thermal type and the catalytic? 

MR. MEINERS: The thermal type is the method 
of cracking heavier oils to make gasoline. The heavier 
oils are heated to high temperatures, and they crack 
the motor gasoline and the fuel oils. That isa 
procedure which has been used in the industry since the 
early 1920's, up until about 1941 or so, when the 
catalytic cracking came in. 

The catalytic cracker uses a clay type of 
material to aid the cracking. As a result of that, 
you do not need as high a temperature, nor as high 
pressure. 

The gasoline produced by catalytic cracking 


has a higher octane quantity. And it is more efficient. 
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The first of our plants was built in 1944, 
that is the one which uses the pelleted type of 
catalyst. The second used the — fluid catalyst 
and was put into operation in 1952, 

THE CHAIRMAN: That is very interesting. 

In other words, as far as your oil Company is con- 
cerned, you are not concurring in any of the scientific 
Studies which would indicate that the catalytic puts 
more pollution or poison into the air than the thermal 
type? 

MR, MEINERS: That is right. And I say 
now, it is not possible to reach a final conclusion. 
Everything that is known about it has been corralled 
but that does not mean that someone will not discover 
something more. 

We feel we are very clean as far as pollution 
is concerned, Certainly we let out odours occasionally, 
but that is separate from air pollution. 

THE CHAIRMAN: I meant that as a general 
question; not your Company in particular, but in 
general, 

MR, MEINERS: I keep a book containing all 
the things which interest me in that regard, and I 
understand that there is quite a controversy on that 


point. 
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There are working in this refinery, on an 
average of about 1,500 people. 

THE CHAIRMAN: You are going twenty-four 
hours a day? 

MR. MEINERS: Yes, and seven days a week, 
all the year around. 

The larger catalytic plant shuts down 
generally once a year for two or three weeks for over- 
haul. An overhaul like that costs about a couple of 
hundred thousand dollars, so it is quite an undertaking. 
The thermal cracker comes down every three or four 
months for maintenance work. 

THE CHAIRMAN: They need a little more 
servicing than the others? 

MR. MEINERS: Yes. The physical condition 
with temperatures and pressures is a lot more severe. 
We know that something forms in the process, which 
lays down on the tubes, and has to be burned out. 
some people would drill it out. That is let out of 
the catalyst and is returned to the catalyst in the 
regenerating section. 

THE CHAIRMAN: Would you say that the 
catalytic method may be less expensive for your Company, 


MR. MEINERS: Yes. 
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MR. BELYEA: What is the maximum octane 
you can get with the catalytic? 

MR. MEINERS: That is quite variable. With 
the full oil range gasoline, we occasionally produce 
from the plant a mixture of two gasolines, one a light 
gasoline, and one a heavy gasoline, which are later 
blended into the lighter motor fuel. With the light gaso- 
line, which comprises about 80 percent. of the volume, 
the octane will be higher than 97. With certain 
changes in stock characteristics, they can get to 99. 

MR. BELYEA: What do the high-compression 
cars require now? 

MR. MEINERS: Our premium is higher than 96. 

MR. BELYEA: The modern cars require that? 

‘MR. MEINERS: Yes. 

MR. BELYEA: Will they be wanting to go 
farther than that in the next few years? 

MR. MEINERS: It is predicted that by 1960, 
it will be at 100, for premium gas. 

MR. BELYEA: Can you tell us something about 
oil for truck Diesels and railroad Diesels? You produce 
oils for that use? 

MR. MEINERS: Yes. For Diesel engines, we 
actually sell four different types of oil -- actually, 


it is five, of what you might say is the very top grade. 
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That is for General Motors Diesel engines, a type 
of engine very often used in buses -- and we have 
buses here -- the fuel is a highly-treated kerosene. 
It meets all the specifications for kerosene. 

MR. BELYEA: Is that called "No.1"? 

MR, MEINERS: We call it "kerosene". We 
re-brand it as "G.M.C. Fuel". We do not use the 
terminology of "1", "2", "3" and "4" very much in 
connection with this gas. It is used in the eastern 
part of the country, and I presume in Canada, but we 
do not use that terminology at all, It is. "kerosene" 
and has a boiling point of about 520 degrees Fahrenheit. 

MR. BELYEHA: What about the road trucks? 

MR. MEINERS: The regular Diesel fuel has 
a boiling point of 650 degrees Fahrenheit. It has 
variable sulphur contents of from .8 to 12 and) is 
of good colour. 

Then we are shipping to the railroads now 
what we call "locomotive Diesel fuel", It has a some- 

higher 
what/boiling point, and I suppose it might go as high 
as 750 degrees Fahrenheit, It is a mixture of straight 
run and catalytically cracked oils and its price is 
lower than the virgin Diesel. It gives the railroads 
a rich mixture gas, but they figure they are better 


off to spend the money on maintenance, than on fuel oil. 
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Then we also sell low viscosity residual 
fuels, which go for marine Diesel engines. There 
are two grades of that. They are essentially 
a bunker fuel which has been cut back to a low viscosity, 
and most of the railways say they prefer to spend more 
money on maintenance, 

MR. BELYEA: Have you any idea of what is 
involved in that? 

MR. MEINERS: No, I really cannot say. I 
think that it is probably cylinder wear, overhauling 
and cleaning the rings, bearing problems, and things 
OF thet sort. But I can only hazard a guess on that; 
I am not sure. 

MR. BELYEA: From your standpoint, do you 
like to sell that oil to them, or would you prefer to 
sell the lighter oil? 

MR, MEINERS: We prefer to crack the lighter 
oil ourselves and then sell them what is left over. 
Then we try to fix it up so we get a good enough price 
to make it worth while. But prices can shift on those 
things. 

MR. BELYEA: In the east, in some places, 
we have trucks running on No. 1 and No. 2 oils; the 
No. 2 oil smokes pretty badly in the cities and some 


of the cities require that they use No. l. 
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Is there available in this district, the 
two different fuels, so you have that problem? 

MR. MEINERS: I do not believe the major 
problem is smoke. In this area, it is one of per- 
formance and engine loading. At least, that is my 
understanding, and that would be my impression. 

MR, FAWCETT: Were you speaking about 
railroad Diesels? 

MR. BELYEA: I was thinking of the truck 
Diesels. We saw one today, where the smoke was just 
shooting out. 

MR. FAWCETT: There is the two-cycle and 
the four-cycle, There is a fundamental difference in 
the operation. I forget which is the worst, but one 
has more of a tendency to make this black smoke than 
the other. 

I believe the G.M. Diesels are less likely 
to produce smoke, and that is the type most of the 
trucks and buses in this area use. 

MR, ELLIOTT: Are there No. 1 and No. 2 
types of fuel oil for Diesel engines? 

MR. MEINERS: Yes, there are, but we do not 
call them that. The two types we have are, first, 
the General Motors Diesel type, which is the kerosene 


boiling range material. Then there is the normal 
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Diesel fuel. I am quite sure the specifications for 
that are quite common to the Pacific Coast. The 
viscosity is 41 seconds Seybott universal at 100 
degrees Fahrenheit, and has a final boiling point of 
around 650 degrees. That is the Diesel fuel on the 
Pacific Coast. 

There are a few who use the General Motors 
Diesel engines, which require this kerosene. 

THE CHAIRMAN: Would you tell us a bit about 
your problem, if you have one, and particularly as to 
what steps you have taken to eliminate this pollution? 
Maybe you do not have a problem. 

MR. MEINERS: Oh, we have our problem , I 
would say, rather definitely, and it starts away back 
when. We had mainly the odour problem in the first 
place, This goes back before air pollution, as such. 

We have neighbors here whose properties are 
right against our fence line. In the years gone by, 
we gave these people hell -- no question about that. 

I have been happy in knowing that in the last two or 
three years, we have had only one complaint. 

All through the years we have been tightening 
up, as far as releasing odours is concerned. Of course, 
there may be the miscellaneous upsets which occur almost 


any place. 
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However, the frequency is down. You 
gentlemen may smell odours today, but a little later 
on, you may not. I am used to them, but we have 
visitors who come here quite often, who are a little 
amazed that there are not more of them. We are quite 
overjoyed, because we are now "kicking" about the 
fish canneries in-San Pedro, so we think we are "getting 
some place", 

There are trucks which do stink considerably, 
and they do "get away with it" occasionally. 

I feel that our neighbors on the fence line 
are one of the good indicators, because our advice to 
them is to complain, that is, if they have something 
to complain about, tell us right away, so we have a 
chance to track it down. It does not do much good 
to have somebody come in this morning and tell us what 
happened last night. It is a terrific problem to 
check back on what happened. 

THE CHAIRMAN: You have to get it now? 

MR. MEINERS: We can track back, but it 
becomes much more difficult. So we encourage them to 
complain, and we have not had any problem, so I think 
from an odour standpoint, we have gotten along quite 
well, 


Most of you undoubtedly have quite a bit of 




































i Ss 
oY »awob ef yonsupet’ odd eae _ b al 
: teJjal onneet 8. dud ,yabod eiuobo smite ysm o 
oS ‘aver ow Jud snedd 09 bea ms I .ton eam 110% 0 
: meres a slidliy ail .n92lo stiup ered emoo ont arodial 
odiup 91h ew. .medt 6 stom Jon 918 ered dans besan 
edt dvods yatta won 9818 ow seveosd .boyotreve: 
aniatea" ‘es sw anid? ow a <orbed mse mt eetvenines sett | u 
oul "soni meg 

.Uidersbtenos antds ob fotdw axouvtd ors oted?. 
-yiLenokessoo "tt diiw yews Jog" ob yed? baa © 
entl somal edd no stodrigten xo. sout baled I 

ot golvbs tuo sevsosd erodeotbak om arid ‘40 yer) os 
 -sitddemoe ever yodt Bf .al ged? _atsigmoo. ot et moat 
& evsd Ow OF  YEws tight Bu Lied , tuods aketanies cr 
boog sioum ob ton asob #I -ewob tt asard ot aan 
Jacl ou LLot hes,  aaaeal eldd at emoo ybodsmos svad od 
od meoiiong, orleryed eet dl .ddgin test bensaced 
| Seetdeaee jedw no Moed sone 
Swon tf ges o¢ eved voY :KMAMAILAHD FHT , oo 
$t dud ,xoxd Mossi? nso. 6W s&h , AM > 
og morid: easivoons ow 02 . »tiwor tino eiom dovm as mooed 
ditkat - oe me Ldore yas bad ton eved ow bas <oibatane 


“eS 


“ed2Up anots neadon evar ow <a ta, ate 


= : 


Pais ve 
« {Low 
i. 


No dtd s ettyp evad yLbaddvobau voy 2o daoM 


= 
7 


-527- 


literature on the general problem in the Los Angeles 
Basin, and in the beginning there was some S02, and 
with our stacks we allowed .2 percent by volume of 
S02, which is the maximum, and our fuel was such that 
we did not have any legal problem on that basis. 

We very early did put in sulphur, H2S, 
and then took the HeS out of the cracked gas, and took 
the sulphur from that, but I assure you that is not an 
economical operation. We did not make money on it. 
It did pay off from selling the sulphur, but it is 
the kind of operation we would never have touched, for 
economical reasons, at all. 

MR. BRANDON, Q@.C.: Do you find a market 
for all of the sulphur? 

'MR. MEINERS: Oh, yes. 

MR. BRANDON, @.C.: In connection with the 
matter of the different grades of Diesel oil; the 
second grade smokes more than in the higher grade in 
cruck burning; “1s that it? 

MR. MEINERS: You are getting me into an 
area now about which I do not know. We sell only one 
grade of Diesel. I would assume the heavier grade 
would smoke more, but I do not know. 

MR. BRANDON, Q.C.: Are the fume-producing 


qualities of a Diesel engine, commensurate with the 
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blackness or density of smoke from the Diesel engines? 
In other words, do you get more potent fumes from 
second grade Diesel fuel oil than from first grade? 

MR. MEINERS: I think you meant that the 
fellow who is running with a heavier Diesel fuel, might 
be causing more air pollution than one running with 
the top-grade fuel. It would depend on the quality 
of his engine, and how it was operated. That is 
probably more of a variable than the fuel itself. 

MR. BRANDON, Q.C.: In the motor cars we 
are driving, we are accustomed to the poor, second- 
grade gasoline, Is there more likelihood of producing 
pollution, coming from that second grade, than from the 
too grade? 

MR. MEINERS: No. 

MR. BRANDON, @.C.: Are they on a par? 

MR. MEINERS: I would say they would have 
~vorbe on acpary; yes; 

MR. BRANDON, Q.C.: Sometimes, with the 
lower grade, so to speak, we get quite a "pinging" 
in the automobile engine, which you do not get from 
the first grade. 

MR, MEINERS: That "pinging" results as 
the pistons come up in the cylinder, and the spark 


fires into the cylinder, and the pressure gets into 
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the cylinder for that particular motor fuel, and 

it starts to burn too fast, and it is an explosion, 
rather than a burning. That is what causes the 
"pinging". 

The "pinging" is like metal cracking. It 
is like hitting a piece of steel with a hammer. That 
is what "pinging" is. The "pinging" comes from the 
explosion or rapid detonation of the motor fuel, rather 
than from normal fast burning. 

Do I make myself clear on that question? 

MR. FAWCETT: The question was, why the 
second grade "pings" more than the first. 

MR. MEINERS: It has a lower octane number, 
and that is why it "pings" more easily. 

MR. BRANDON, Q.C.: Then the first grade 
actually "pings", but you do not hear it? 

MR. MEINERS: No. The first grade of 
gasoline does not "ping". 

MR. BRANDON, @.C.: My experience has been 
with a standard grade of gasoline, with the second 
grade during a heavy pull, the engine tends to slow up, 
and when you get to running at 30 or 35 miles an hour, 
you do not get the "pinging" at all. 

MR. MEINERS: That is right. 


THE CHAIRMAN: Mr. Meiners, in connection with 
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air pollution; would you care to hazard a guess on 

how much money your Company has spent in eliminating 
air pollution -- both the odour and the other things -- 
in your section of the area? 

MR. MEINERS: Leaving out the odour part -- 
because that has been done by spending money in a 
normal operational sense, that is, it has not been 
especially earmarked. Bue for air pollution, it 
gets into the actual programme of the district. 

Since 1947, we have spent about $8 million 
in this refinery. Of that $8 million, somewhere in 
the vicinity of three-quarters of a million dollars 
has been spent by the Company on poisonous research 
work, standard research and others. 

‘Some of the expenditure has been a_ straight, 
outright, pure expense, to eliminate air pollution. 

Some of the expenditure, such as for sulphur 
removal, has been an authorized expenditure for air 
pollution, and there has been some cash return. It 
246°not a net gain at-all,. In other words, we spent 
far more on these facilities to produce sulphur, but 
that is not all a net loss, because there is some gain 
there from it, being an operating expense, high as it 
might seem. 


THE CHAIRMAN: Mr, Meiners, just following that: 
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in Ontario, our legislation gives to the municipality 
certain permissive legislation. We have no control 
over trains, ships, brick companies, and some steel 
plants, and so on. In other words, there are certain 
exemptions to the local by-laws. 

You may not want to answer this question, 
but if you would care to, I would like you to. 

We understand that in the state of California, 
they passed legislation which gave the Air Pollution 
Control District officer certain arbitrary powers, to 
dictate to industry and others, as far as this air- 
pollution set-up is concerned. 

If the government had not given these powers 
of compulsion, shall we say, would your Company have 
spent $8 million in your programme of reducing the 
contents, or even eliminating air pollution in the 
area? 

MR. MEINERS: I think we would have spent 
about $6 million. That "88 million" is a very approximate 
sort of thing, because let me emhasize that on these 
Sulphur removal facilities, we do not have to have 
those, to comply with the law. 

| THE CHAIRMAN: That is the type of information 
we would like to have. In other words, as far as 


possible, you are going ahead on this programme and 
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co-operating with as little compulsion as possible 
in this district? 
MR. MEINERS: That is true, definitely. 
I think we might put our position this way; we have 
to live in the community, just like we have to live 
with our neighbors. We are all human, and we may 
do certain things which are not exactly required, but we 
do them, We keep our gardens and our lawns neat, 
because that is the thing to do, and it does pay off. 

Let me give you one more example, in 
answering your question about the money we have spent. 

We have put floating roofs on a tremendous 
number of tanks -- I guess around 120 of them. Many 
of these floating roofs are not required by a strict 
interpretation of the law, but we feel that floating 
roofs are very nice things to have, from a fire- 
hazard standpoint, and I am sure that within a period 
of some years from now, we probably would have had 
them on anyway. 

So if we take the $8 million in the first 
place, and say how much was legally required, it would 
pose almost an impossible question. Itvujust could 
not be determined. 

I do feel that at least $6 million of that 


money would have been spent by now, and, of course, 
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the three-quarters of a million dollars was spent 
for research work, to find out "what goes". 

We are busy now in getting rid of a number of 
steam plumes in the refinery. If you look out of 
the window, you will see these little wisps of steam 
coming out. We eel we have to get rid of them. 

It may sound a little ridiculous, but after 
having been through this business over the years, if 
you read the newspapers, and take a look at the "pastings" 
the oil refineries have taken in regard to this situation, 
we have to look like almost as if we were shut down. 

MR. THOMAS (Oshawa): You mentioned the 
floating roofs assisted in lessening the evaporation? 

MR. MEINERS: Yes. 

‘ MR. THOMAS (Oshawa): Do they lessen the 

fire hazard? 

MR. MEINERS: Yes. 

MR. THOMAS (Oshawa): I can understand that, 
Mr. Meiners. 

MR. MEINERS: In a normal tank, with a 
cone roof, there can be explosive mixtures, which can 
become ignited, and when they start to burn there is 
danger of the oil exploding. It is almost impossible 
to put out a tank fire. They just have to burn out. 


MR. THOMAS (Oshawa): And these roofs would 
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have a smothering effect? 

MR. MEINERS: Yes, definitely, because it 
floats right on the Oia. 

THE CHAIRMAN: I do not suppose there are 
any other companies from other parts of this district 
which haveSpent the money you have on controls? Is 
that a fair assumption? 

MR. MEINERS: You are speaking about oil 
refineries? 

THE CHAIRMAN: Yes, 

MR. MEINERS: The bulk of the work by 
industry has been done by the oil refineries, so far. 

THE CHAIRMAN: Would you say that, Mr. 
Mellor? 

‘MR. MELLOR: Yes,,I agree with that. In 
this area, there are four major refineries, and they 
just stick out like a sore thumb. When a programme 
like this comes around, we always have to find a 
Scapegoat, and, in this case, it is the oil industry. 

THE CHAIRMAN: Well, you make all the money ,and 
you are the “scapegoat". 

MR. MEINERS: It shows up in the higher 
prices of gasoline, but I do not think the people object 
to that, because the smog situation is a bad situation; 


no doubt about that. 
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MR. BRANDON, Q.C.: Do you engage a staff 
of researchers of your own, or are researchers engaged? 

MR. MEINERS: We have people in our own 
Research Department who work on the problem, but it 
is mostly a co-operative activity. We do get a number 
of technical and scientific reports in the refinery, 
to see if they have something which would be of 
importance to us, But most of the research work is 
done in their laboratories. The Stanford Institute 
has been doing most of it. 

THE CHAIRMAN: We understand the automobile 
manufacturers are now conducting research to eliminate 
the oxide fumes. Would you have any idea on that -- 
some little gadget, which may cost about $25.00, which 
you can hook on to your carburetor, or some other part 
of your car, and eliminate the gas fumes. 

MR. MEINERS; All I know is what I read in 
the paper. It is certainly an unsolved problem, 

I know if one walks into a garage anywhere, 
he can smell it, and feel it in his eyes. That is 
something to which I am not very close. 

THE CHAIRMAN: And you would not be too 
much interested anyway; you are still manufacturing 
gasoline, and it is up to the automobile manufacturers 


to do a job there? 
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MR. MEINERS: Yes. 

THE CHAIRMAN: That is, the automobile 
manufacturers? 

MR. MEINERS: Yes. I think the whole 
programme is one in which the oil industry can become 
active very easily, because we were in a position of 
having a finger pointed at us, and we wanted to assure 
ourselves as to whether we were or were not con- 
tributing, so we did go into it quite heavily, and I 
think, in general, our relations with the District and 
others have been quite good. There has been a very 
co-operative attitude. 

We have got into some arguments. We have 
a@ court suit going now, because we think the decision 
of the District Officers was unfair. We are now 
appealing the case. These things come up any time; 
it is a matter of opinion. 

We feel -- and I am pretty sure the District 
feels -- that in our relationships, we are working 
toward a common problem, and have to solve it. 

THE CHAIRMAN: You think the District Air 
Pollution organization -- that the powers they have 
are too broad? We understand they are pretty broad. 

MR. MEINERS: That is a very difficult 


question to answer. Let me answer it this way, 
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by pointing out that many people think that in my 
function as refinery manager, I can conduct the affairs 
of the refinery, regardless of anyone's opinion. You 
gentlemen are all aware of the fact that this cannot 

be done. 

I do have power, and I do have authority, 
without which it might make it difficult for me to 
run the refinery. 

I think this thing is apparent, that the 
authority and power are necessarily a necessary require- 
ment, and they are helpful, but you do not solve the 
problem by a show of force. 

THE CHAIRMAN: In other words, when co- 
operation and education fail, then, as a last resort, 
you can always put the finger on it, and say, "This 
is cite? 

MR. MEINERS: That has happened, but it has 
not been found very successful. However, the 
potentiality of being able to say "Do this" or "Do that", 
is a great step in the right direction. It gets into 
‘a situation, such as when this country tried pro- 
miei Lon. It did not work. This is the same type 
of thing. 

If you try to solve the problem by legislation 


and a show of force and power, and so on -- well, you 
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cannot do it. 

THE CHAIRMAN: Our people are not built 
that way. We do not like to be told too much that we 
have to do things. 

MR. MEINERS: That is right. 

THE CHAIRMAN: That is very interesting. 

Is this about all the time you have, Mr. Meiners? 

MR. MEINERS: I have as much time as you 
gentlemen require. 

I think perhaps Mr. Fawcett will go over 
some of the things rather briefly, and then if you 
would like to look at the refinery, you can do so, and 
we can talk about it further at lunch time. 

I have all the time that would be useful. 
The gentlemen who will be guiding you are our top 
operating personnel, and are responsible for the 


operation, employment and so on. 


---Whereupon Mr. Meiners retired. 
---The further proceedings of this Committee adjourned 


to the Conference Room of the Union Oil Company, 
Los Angeles, California, and proceeded as follows: 


By N. Pilea ua: Copies ols 
Supervisor of Effluents, Union Oil Company, appearing 
before the Committee, but not being sworn, deposes and 
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BY THE CHAIRMAN: 
Q. Mr, Fawcett, would you tell us just briefly 
how you dispose of your effluent? 
A, Well, in order for the rubber industry to 
use it, it has to be purified. Now, to pay for the 
cost of operating, you have to sell your product at 
a higher price, We do not have a purchaser for 
that kind of material, and we do not have that kind of 
equipment, so we just burn it. 
---Further discussion regarding the uses of rubber, 
not reported, by direction of the Chairman. 
BY MR. BRANDON, Q.C.: 
Q. How does it come about that the heavier 
dioxides are removed earlier? 
A, I think, as Mr. Meiners said, when the 
air pollution problem started to develop in Los Angeles, 
it was during the war years. 
After the war, it was obvious there had to 
be some steps taken to combat it, and the oil industry -- 
first of all, the Air Pollution Control District was- 
formed in 1946 or 1947; something like that -- and 
their approach to this problem was to review the 
literature, to see what had caused serious air-pollution 
mishaps throughout the world in the past, and very 


frequently some of these incidents have been due to 
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SOo, that is, the SOo was present when some of the 
serious problems occurred in various parts of the 
world. 

So an investigation was made to endeavour 
to ascertain how much S02 was produced in Los Angeles, 
and it was found that 500 tons or 600 tons was being 
produced per day. 

Q. Has it been established that the sulphur 


dioxide is the cause of smog in this country? 


A, No. 

Q. Was that followed up without too much 
research? 

Bs The theory was that the equipment to 


recover the H2S to prevent the SO2, was connected 
with a story as to what it was caused by, and, as 
Mr. Meiners said, there was a certain expenditure 
made, and it was decided that SOo does contribute to 
the crop damage, and the eye irritation. 

Q. Your present-day research has shown that 
sulphur dioxide is not a contributor to the smog con- 
ditions here? 

Pt I will not say it is not a contributor, 
but, the general approach was that any emissions into 
the atmosphere could contribute to the smog conditions. 


Q. But it was not the causa causans? 
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A. It was not solved how the problem got worse, 
and we started looking for other properties, and we 
came up with the hydrocarbons, which led us to automobile 
exhausts, so now it is advocated that the oil industry 
is not nearly as bad as it was painted ten years ago, 
and it has increased public activity. 

Q. Have there been any studies made as to 
whether it would improve conditions to leave the 
sulphur dioxide condition in the air? 

A. I have heard that thought expressed. I do 
not think there has been any study made along that 
line as yet. 

I would like at this time to introduce 
some of our people. Mr. Van Acker, who is the 
Superintendent of our Department of Catalytic Cracking, 
Mr. E. R. Freiss, Superintendent of the Thermal 
Cracking Department, and Mr. L. F, Grandey, Superin- 
tendent of Bulk Operations. Mr. Freiss is also 
Superintendent of the Crude Distilling. These 
gentlemen are concerned with gasoline production, 
and, within certain limits, the blending of them into 
the finished products, so they can be sold on the 
market. 

If it is agreeable to you gentlemen now, 


we will make a tour of the plant. 
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---Whereupon an inspection was made of the Union Oil 
Company refinery at Los Angeles, and upon returning: 

MR. MEINERS: Gentlemen, are there any 
other questions we can answer for you? 

THE CHAIRMAN: TI think you have pretty well 
answered all the questions, Mr. Meiners. I can assure 
you if this group had any more, they would certainly 
ask them, 

MR. MEINERS: I appreciate very much having 
you with us. 

---Whereupon the Committee was entertained at luncheon 
by the Union Oil Company. And upon resuming: 

MR. MEINERS: It was a great pleasure to 
have you with us today, and we hope you enjoyed your 
(paeh o Bs 

THE CHAIRMAN: We did enjoy it very much. 
And I would like, on behalf of our little group, to 
thank you sincerely for your kind hospitality here 
today. 

For the benefit of some of the others who 
were not present this morning, may I say that we are 
a Select Committee of the Ontario Legislature, set 
up to study and report on Smoke Control and Air 
Pollution, to the ultimate benefit of the citizens 


of Ontario. 
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We decided to come to California, because 
we heard you were very progressive here in this 
particular matter of control, and having spent time 
Since last Tuesday here, we can see that a big job is 
being done, and certainly there are many things we can 
take back to our people, which will be most helpful 
and instructive. 

This is an all-Party Committee of the 
Legislature. In Ontario, we have three Parties 
represented, and each Party is represented on this 
Committee. The members are all elected representatives, 
and are re-elected, we hope, about once every four years. 

If you would permit me, I would like to 
introduce them to you this morning. 

Mr, Thomas, representing one of the Ontario 
ridings, of Oshawa, 

Mr. Harry Belyea, our engineer and technical 
advisor on the trip. 

Doctor Fred Evis, the Executive Assistant 
to the Honourable Minister of Health of the province 
of Ontario. I may say he is a Medical Doctor and also 
a lawyer, and is functioning as Secretary of our 
Committee, 

Then we have Mr. Elmer Brandon, Q.C. -- in 


Canada, that means "Queen's Counsel", learned in the law. 
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Mr. George Gordon, from the constituency 
of Brantford. As a matter of fact, Mr. Gordon and 
Mr, Thomas are the two Opposition members on the 
Committee. 

Then Mr. Elliott, the member of the Ontario 
Legislature for one of the ridings of the city of 
Hamilton, which is one of the thriving cities of 
Ontario, with a population of about 225,000. In 
that riding is located a large steel industry. 

Then the Whip of our Party -- I do not 
know whether you call them "Whips" here or not -- but 
he keeps the rest of us in line, and we are pleased 
to have our Party Whip with us as a member of the 
Committee, Mr. William Murdoch. Incidentally, he 
took off just recently to get some firsthand informa- 
tion about Mexico, and we hope he will be able to give 
the Committee the result of some of his experiences. 

And I think you all know Mr, William Mellor, 
the Public Relations Chief for the District. 

MR.-MELLOR: I am the head of the Information 
and Education Division. 

THE CHAIRMAN: Then we have our two very 
faithful and capable drivers, who have been taking us 
around all week. 

I would like to call upon Mr. George Gordon 


to extend our thanks on behalf of the Committee. 
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MR. GORDON: Mr, Meiners, Mr. Chairman 
and gentlemen. In conversing with our friends here, 
I find they are not very conversant with where we live 
Pe Onvarso. I am always very proud to speak about 
Brantford. I suppose none of our American friends 
have neard about Brantford, but it is a city of about 


50,000 population, located about 75 miles from Niagara 


Falls. 

Brantford has the distinction of being the 
city where the telephone was invented. I am always 
proud to tell our friends that. That is the city 


where it was invented by Alexander Graham Bell, and 
where the first telephone communication was made. 

Mr. Chairman and gentlemen, I am happy to 
extend on behalf of all the members of the Committee, 
our sincere thanks for the way we have been received 
today, for the information we have been given, and 
the assistance afforded to us. You have certainly treated 
us very royally here, and we appreciate it very much, 
and we will think of our visit here when we get home 
as one of the highlights of our trip, and when we 
hear someone speak about seeing an oil refinery in 
action, we will know what they are talking about. 

We appreciate again, all your courtesies, 


and we thank you sincerely. 
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MR. MEINERS: Thank you very much, Mr, 
Chairman and gentlemen. 

MR. MELLOR: If I may be permitted to make 
just a few remarks. Having been a teacher for many, 
many years, I never pass up an opportunity to speak. 
In fact, I started out as the Superintendent of Schools 
when I was twenty years of age. For thirty-five years 
I was a Superintendent of Schools, and then I became 
the Dean of Men at the University of Oklahoma, and 
spent nine years in that capacity. 

I want to say to Mr. Meiners and his group 
that on behalf of the District and my colleagues, we 
appreciate the hospitality which has been extended to 
this very fine group of men from Canada. I know that 
I myself know more about what is happening at the 
refinery level now than before I came here today. 

I have visited some of the neighbouring 
refineries, such as the Standard at Elciado, but this 
is my first visit to your refinery. 

Many, many times we are called upon to 
answer questions concerning refineries. I made the 
statement to Mr. Meiners, and some of the members of 
this august group, that since January lst, I have made 
ninety-three public appearances myself. From January 


lst to August: 31st, the speakers of whom I have charge, 
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have made 256 appearances before some 16,000 people 
in the County. 

I do feel that meetings like this are very 
important, More of our people should come out to 
see what you are doing, and I do want to thank you, 
Mr. Meiners, and especially your corps of guides, and 
Mr, Fawcett, for giving us a most enjoyable and 
informative tour. 

I am particularly interested in what you 
are doing and when I go back, and hear people say, 
"Why do you not close down the refineries?", I will 
be in a better position to properly answer questions 
like that. 

I thank you very much, 

---The Committee adjourned from the luncheon at 1:25 
p.m., and reconvened at 2:00 o'clock, at the Santa 
Fe Laboratory, Los Angeles, California, where an 
inspection was made, and the following equipment 


was shown and demonstrated to the members of the 
Committee: 


1. Ultra violet Spectrometer to measure 
ozone, 


2. Ozone generating machine made at the 
laboratory. 


3. Nitrogen ozide 8 bottle rotating 
automatic sampler. (1 bottle per hour). 


4, Demonstration of ozone titration with 
2% potassium iodide solution. Making a 
set of colour standards using KI solutions 
and varying concentrations of ozone. This 
is the titration used when deciding if a 
"Smog Alert" is to be announced. 
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5. Absorption Spectometer for detecting 
hydrocarbons in the atmosphere. 


6. Thomas SOp Autometer. 


(. Beckman Infrared Spectophotometer. 


-~-Whereupon the Committee went to the Automotive 
Laboratory, Los Angeles, California, where the 
following proceedings were had: 

MR, LINVILLE: In doing this type of 
automotive test, we chose a Chevrolet car, because , 
basically there are more Chevrolets than any other 
engines, 

This (indicating) is our testing engine, 
chosen because the manifold is exposed. The old V-8 
straight manifold was built into the engine, so this 
one (indicating) is easy to have changes made in it. 

This (indicating) is the power-absorbing 
mechanism, and consists of a series of flapper blades 
which go through water, and if you let in more water, 
you are putting more load on the engine. 

As perhaps you know, the most of the damage 
is in deceleration, so a great deal of work is done 
with deceleration. About 60 percent. of the emissions 
from a car, come through deceleration. We do put 


some additional power, to put this engine in the 
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position of pulling down hill. By pulling this bar 
(indicating), we can put this in high gear, and we are 
able to produce a decelerating condition here (indicating). 
Again, if we do want to take some examples from 
this engine (indicating), we can use this one (indicating) 
to push the other, so we have a drive from one to 
the other. 
Last month, we had a bus engine -- a large 
Mack engine, -- four times the size of this (indicating), 
and we had enough power to carry the engine down hill 
with this (indicating) alone. 
DOCTOR EVIS (Secretary): Would you mention 
the four phases, and the percentage loss of each phase? 
MR. LINVILLE: Idling gives us about 8 percent. 
Our total hydrocarbon emissions from automotive engines 
at cruising is about 17 percent., on acceleration 
about 19 percent., and on deceleration, about 64 percent. 
To get the figures, there are two things 
which have been taken into account. To begin with, 
idling -- in parts per million -- you get about 1,000, 
1,100 or 1,200, while with crusing on deceleration 
you get only 250. 
On idling, the exhaust volume is so low 
that it does not affect it so much as in the other 


case, where the volume may be greater. So most of our 
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time is spent in taking that into account. 

In Los Angeles, we get about 18 percent. 
driving, 18 percent. acceleration, and 18 percent. 
deceleration, and 46 percent. with cruising. 

So our total hydrocarbon reflects the time 
Spent in the various cycles. So you cén see why 
deceleration is the most potent. 

At times, some person will come in and say, 
"I have a device to make this hydrocarbon less". At 
most, we are only using 8 percent., so if they can help 
us out by even 50 percent., it would only amount to 
about 4 percent. which is not very great. 

So we are now working on a device which 
will shut off on deceleration, and which we hope will 
save at least 50 percent. of the total hydrocarbon 
recovery, and that is why we are spending so much of 
our time on the idling, and if it will give us about 
50 percent. removal, then we can look forward to having 
accomplished something. We are looking for a burner 
which will take up material on the other cycles, 
where they will get into the range of at least 90 percent. 
efficiency. 

This valve (indicating) we have on now was 
just put on by an interesting -- we will call hima 


"character" -- because he is just that -- he has had 
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this so long, the patent has expired. They used it 
on these double deck buses which ran down Wilshire 
Boulevard, and it discharges the hydrocarbon which 
you do not smell when it comes out of the machine. 

This (indicating) is an interesting 
application, One of these scavengers air into the 
engine, and also eliminates some hydrocarbon, but in 
order to value this we have to compute the air pollution, 
because if we take samples to see how much more we can 
dilute the samples down, we have not helped the 
situation. 

So we have to take into account the dilution 
factor, so we have to measure our air both in the 
engine and the device, which takes in air. 

So we put orifices into the drum, and we 
can ascertain exactly what fractional part of air 
that is being utilized. 

This (indicating) is the little scavenger 
and then we take a rubber cork, and stick it in the 
smaller end, so we do not have to hold it up to get 
a correct reading. We measure the air going into 
the engine, and also the fuel. We can put a watch 
on it, and weigh out a certain amount of air. 

We have our air and fuel ratio going in 


and going out, and I think in the balance, it is going 
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out. This has been useful to us in connection with 
our readings, where before we had to check the 
accuracy of doing all these things. By the use of 
these things, we can make our work that much more 
accurate. 

We have the vacuum and thespeed and horse- 
power output of the engine, and these ere all analyzed. 
We only use it as a control cver the engine, so we 
will know that nothing has happened to the carburetor 
which will change the readings, and for that we use 
an electric tachometer, so we can pick the spots out. 

If you like, I will give you a demonstration 


of just what I mean. 
---Mr. Linville demonstrated the machine to the Committee. 


MR.LINVILLE: Actually, what we did was to 
go up to the top of the hill and go back down again. 
We used this one (indicating) to push our Chevrolet 
engine. 

You may have eer when we were taking a 
little power, we got globy gases. 

We are trying to establish these things 
and accomplish them in the laboratory, because it 
Saves us the time of taking them to the other laboratory, 


although the hydrocarbons are tested in the laboratory 
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you have just left. 

MR. CHIPMAN: I imagine most of these 
people do not know the background. Chemical-wise, 
there is a simple reason for keeping the gases to 
determine the efficiency of the internal-combustion 
engines of this type, and, of course, actually what 
we have here is a solution for getting carbon dioxide 
and oxygen and carbon monoxide, by passing through a 
series in various solutions. 

It is very essential we have these values, 
because many times in addition to the hydrocarbon 
values, we have to make corresponding values, especially 
if we have a combustion device, and especially if we 
have a co-efficient to determine the efficiency of 
the combustion device. By this means, we can get 
the amount of air introduced by internal means, 
where it is almost impossible to measure it directly. 

Then this (indicating) is another means 
of determining the efficiency of the engine, and that 
is, to determine how much solution of air is required 
to get good combustion. 

This (indicating) is a modified apparatus 
for gas analyses. We do not have the personnel to 
do this at the moment, but it is going one step 


further, in the fact that wehave two catalytic burners, 
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one for burning hydrogen and the other for burning 

up the hydrocarbons, that is, the quantities of hydro- 
carbons emitted from an engine, but the only time you 
get enough to measure is through deceleration. 

There is a considerable amount of hydrogen 
from a combustion engine, in various ratios, and it 
is beneficial to know the amount of hydrogen you get, 
because in all these, you get a certain amount of hydro- 
gen, and if you want to calculate the amount of water 
you produce by the combustion, you would have this 
figure, within 5 percant. We like to have them as 
close as possible. 

Fortunately, all these compounds are those which 
we can analyze by this means, and we are not concerned 
now from an air-pollution point of view. Tiss is 
to help us evaluate the constituents in which we 
are interested. If we know about 99 percent., then 
the other 1 percent. is what will give us the trouble. 

This is simply for control purposes, and 
to give us an indication as to the general combustion, 
and also give us the amount of air through the 
various devices. 

Where we can measure directly, such as 
Mr. Linville showed you, we like to use a system of 


one kind or another, to get it directly. We do not 
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have the instruments to measure the smaller quantities. 

You are here several months too soon, but 
we have in the wind, data on an instrument for 
automatically recording the hydrocarbon directly from 
the exhaust, which will give us the answer immediately. 

You people may be interested in ha we 
check our samples. I think the method is simple, 
as it appears today. However, in order to arrive 
at this simple method, it required several years of 
work, 

I will be happy to show you how we took 
the samples, 

MR, LINVILLE: And I will show a few devices 
which are potential control devices. 

In deceleration, you do not need the power 
from your engine, so you might as well shut off your 
fuel flow. Here (indicating) is the idling shut-off, 
and when the solonoid is weighed, a little needle 
comes down and shuts the flow off entirely. 

This device will save you about 3 percent. 
of your fuel bill during the year and will materially 
lower the hydrocarbon emissions during deceleration. 

That is the general device upon which the 
people in Detroit are working. It has been tested 


and is proving itself very well, but it does not 
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entirely stop this flow. 

This next (indicating) is a vacuum-breaker 
type. The solonoid is energized, and you let in 
air through a huge carburetor, and as the suction is 
low, you no longer pull any gases out. You also 
get so much air in the system, that you do not dilute 
any of the odourous elements. 

This is not a very major problem, but these 
devices, as you can see from these examples, are 
difficult to instal, and require such a manufacturing 
cost in order to obtain the control that we feel that 
the idling device might carry more weight than a 
more elaborate system. 

This (indicating) is a vacuum-limiting 
device. It fits onto the manifold, and where the 
burning does not go through the various points, “it 
draws in air. This shuts off the mixture from 
the carburetor, and allows air to come in. But 
if you put the full section on the engine, it 
actually bends the little valve, so we will have to 
send it back and tell him that while the principle 
looks good, he has to prove the device before we 
can make a satisfactory test. 

These (indicating) are vacuum-limiting 


devices. Here (indicating) is another you will notice, 
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where the air scavenging in. 

This (indicating) is a device which will 
increase the amount of hydrocarbon coming out of the 
tail pipe. This, of ‘course, increases ‘our problem. 
It will take the odour out, because you are bringing 
in enough air to have hydrocarbon removal, when you 
dilute the mixture down so it will not burn, but you 
catch more hydrocarbon than you did before. At 
first, we could not quite understand this, but now 
they all come in definite patterns. 

This (indicating) was developed by a young 
fellow in our District. He took this (indicating) 
and energized it with a high frequency current, and 
vapourized it with supersonic speeds, and the mixture 
which is not vapourized hits this plate (indicating) 
and is drawn into the cylinders, and we were able to 
bring the engine with the manifold on it, down to 
idling, and so we think this is a principle which 
is worthy of further consideration. 

Now, we wanted to see what would happen, 
so we got a block of lucite, and we will build it 
onto the engine, and then we can see the vapours 
going through and see what happens to our plate, and 
it will give us a little better idea of what is 


going on in the manifold. Again, we cannot compete 
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with the manufacturers in the east, but we will 
try it on one, to prove a principle which may be 
effective in telling us what we want to do. 

This (indicating) is something which we 
do not think will help us any, because when we dilute 
it down, it no longer burns. 

Many inventors -- very capable fellows in 
the field -- when they get into this field, the 
problem is so different that, unless they take the 
trouble to understand our problems, they will only 
give us something which is worthless to us. 

Here (indicating) is another phase of 
our work, We need to know, when driving our cars, 
Just how much percentage of less there is in when 
you are accelerating, decelerating and cruising. 

We know there are test teams which have gone out, 
but that is only one type of driver, so we have to 
get the average much more accurately. Our cars 
are directly-connected cars, and not equipped with 
automatic transmissions, because that type of car 
will not push your engine, as it would if it was 
directly connected with the mesh transmission, as 
we had a few years ago. So we have adopted the 
use of a mercury "U" guage, and by inserting this 


(indicating) in this mercury "U" column, we can measure 
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the time, because, with the mercury, it will break 

the connection here (indicating), and when it goes 

up, it will make another connection here (indicating), 
and it will energize the solonoid, and we can go 

out and drive on a thirty-nine mile road -- which is 
the average for Los Angeles County -- and with a stop- 
watch we can tell how much time was spent in cruising, 
idling, acceleration and deceleration, and then we 
have a close check on some or any of these things. 
While it is crude the way it is, we hope to have it 
fitted, and to come up with an average, which will 
mean more than our figures do at the present time. 

As I say, we are sending our man out with a stopwatch. 
You would not know it was in the car, but when the 

man comes back we will know the details of his driving, 
and it will assist us in arriving at a reasonably 
accurate average. 

MR. CHIPMAN: All our calculations were 
based on the driving conditions here in Los Angeles 
and our figures are no better than than what we base 
our calculations on. So we think that type of 
work is very important. When you get down to the 
drivers, we are concerned with them all in making our 
calculations. First, we have to get the values from 
the car, and then utilize the other types of 


information we get. 
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You can probably think of ten other variables. 
They are all being considered, because if we do not 
examine them, they call them to our attention. However, 
we expect that, and we had to start somewhere, to let 
everybody shoot at it. 

It is very simple to take these samples. 

This (indicating) is the flask for taking hydrocarbon 
samples, and also our gas samples from a bus, for 
instance. 

We calculate them down to a fraction, on 
an anemometer, and, of course, we take the samples 
to the other laboratory. 

Did you ever see the infrared machine? 

MR, MELLOR: I was not there. 

MR, CHIPMAN: There (indicating) we have 
the machine. These are all calibrated, through the 
pressure in them. Then they go through the U.S.A. 
hydro counts. 

When taking a sample, you can see what a 
great deal of help it would be to pass the gas, and 
have that record as fast as we can pass the gas to it. 
What we have done there is with a certain type of 
infrared. 

The samples actually have mostly hydrocarbon, 


and we take out samples for engine efficiency, then we 
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take samples for nitrogen oxide, and we take samples 
for the aldehydes. 

The two which at the moment seem to be the 
most important are the nitrogen oxide and the hydro- 
carbons. There is a grade of high ozone concentra- 
tion, but cutting it back, it gives the hydrocarbons. 

These (indicating) show the technicians! 
eyecles. So, actually, it is not so simple a procedure, 

Not only can we have them on these 
stastical test conditions, but it gives us the 
advantage, and we can also take the samples under 
these lower conditions. We can take the samples 
to any extent we want. 

We put a retractor here (indicating), which 
requires about ten seconds to fill this flask, and 
when idling, you get a little scrub here (indicating) 
so in evaluating an engine's performance over a ten- 
second period, it tends to give us a fairly uniform 
grade. 

Likewise, when we sampled some of the other 
gases, we took as long as thirty-second samples, and 
we find we can duplicate our samples very accurately, 
and get very reliable results. 

MR, LINVILLE: On the road, where you have 


to take the samples without the restrictor, we took 
























: 





odd ed od meee dnoimom add 38 doa oma oat iy 
~onubyel aii bne sbixo nogonsiat add os susdrogmt de 

- Si tisonoo eni0s0 rege to mney 8 al sient pees: 

. snodusootbyr ond sevis st vines Fe garssus — OLS 
renstotarioss out wore (gntdeo2bat) seed TT 
-etubeoorg s eiquie on ton ef tt el Levaoe oe a al 


¢ 


eaads 0 mod ovat oF. 080 vino ton re) 

edd eu ovis #i dud vanolt beg geod feotvosda 

nebay sokcnas ent? slat oals nso ow bas . <9gstasvhs 
aelquse edd ese? aso ol . acoldtbaos wowol oxen 

| ‘vi -tnew ow Iasdxo yas of 

flo fcw Cantesasiat) sied tot¢osisex 8 duq oW | 
bas ateekd oid ££22 of abroose aed duods’ pene 
(gnu deo tbat ) orer diutos sisstl 8 393 uOYy Bat ips a 
“nod B teve sonseroteq atnaigne ne gaiseuisvs oi oe 
mro tt me ylitst 6 au ovis od abnet Jf , botseq baoses 
sendo ort to smoa ne OW tis .osiwontd . eg 
ons esignea pacose-yor seid as anol as wood ow 188 83 
-vleaeuoos YIsv eoiqnse THO sdeot tqub aso + om 
-edLuaat sidstien wrey 

eavsd voy exorw sae edt m0 ADIT WML S : 
yood ew crodonsaaes auld ace heteemarhs | a 


_ as < 
'. 
i) 


: - 
= 
= : 


art 


-562- 


three samples, for the purpose of getting a good re- 
producable sample, while in the laboratory we can only 
take one sample, and it will be reproduced. It saves 
time, and the number of samples. 

MR. CHIPMAN: You have no doubt seen a 
number of these@scrubbing solutions. We get a number 
of calls from people for solutions, and all you have 
to do is pass the oxides through the solution and that 
tse 105 

The hydrocarbons will change composition, 
and nothing will happen, Now we test some of them, 
and perhaps some of them are not effective, with regard 
to the time available to that. So, rather than pass 
the gas, we use the solution, and we put samples before 
the bubblers,and after the bubblers, we find we have a 
different bubble altogether. 

We take samples of any reliable concentration 
upon which we can depend. So we get out, wherever 
we can, our extracts here (indicating), but we have to 
run samples for a long period of time. It is quite 
technical in that regard. Actually, it only needs 
&@ couple of seconds to take a sample, and from six to 
ten minutes to run the sample, and we can have the 
answers in about twenty minutes. 


MR. LINVILLE: Originally, when we were 
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setting up, the new building was scheduled to be built 
within a reasonable time. Now we are here, and 
planning for the new building, and we expect to have it 
by fall, and it will be a more permanent set-up, and 

if we had not been angling for a permanent set-up, we 
would have been angling for another room. 

Regardless of that, there is a great deal 
of work we can put out from this set-up, but we have 
not reached perfection as yet, by any means. 

The idling shut-off is a mechanical device 
which probably has more chance to do something for us 
than any other, with a maximum of 50 percent. 

We ran into another problem along that line. 
The flow of mixture here (indicating) we are not 
reducing our hydrocarbons down to zero, so we put in 
our valve to reduce it down to about 500 parts per 
million. 

That means that we are probably cracking 
down the oil, which is analyzed as hexane, so that is 
the lowest one we will ever get. 

If we put the carburetor back on, we find 
that with the idling shut off completely, we come up 
to 2000 parts per million. 

We feel as the heat rises in the carburetor, 


it was vented to the outside atmosphere, and we will fit 
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up one of them back up into the engine here (indicating). 

The Ford Motor Car Company showed 1000 parts 
per million, so it is possible when that device 
(indicating) goes on, we will have an odour in the 
carburetor and so it is vented. We may have to 
set it lower, so it will not slap out into the main 
jet. We think this will be developed now as a 
definite device. 

MR. BELYEA: What is the over-all range 
reduction? 

MR. LINVILLE: I wish I could answer that. 

MR. BELYEA: General Motors indicated last 
year they were getting 75 percent. 

MR. LINVILLE: With the idling shut off, it 
is impossible. I think what they may have meant, if 
they were talking about idling shut-off, was that they 
got 75 percent. of the deceleration cycle, and I think 
there are others who have done some work on this, and 
they have used the dash pot, 

50 percent. is the best any device can do, 
which functions only on the deceleration cycle. 

To get below that, we will have to get a 
catalystic cycle for a few burners which will give us 
the average result. 


The engines are extremely lean, and the results 
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were somewhat confusing, when you go through the 
whole report. We checked every engine which the 
Los Angeles Transit Line use, and they were the 
leanest we have worked on. 

The bus device was the better, in regard 
to the after burners, because when you start out with 
a bus, you open it wide and then you decelerate it at 
the next corner to make a stop, and you take out of 
that engine practically its full horsepower, every 
time you start and stop. So you can drive all day, 
and only use about 40 horsepower out of 250. 

Catalytically, you can do that, and those 
are the tests about which you may have read, where 
the Hoodoo muffler failed, in San Antonio... It 
was a mechanical failure. With the catalyst floating 
around, these little particles of lead, were knocked 
off the catalyst. 

We, in the laboratory, have been doing a 
great deal of talking about this, but I think it is 
something like treatment for certain ailments, where 
people will not go quickly for a doctor, if it is too 
expensive, but would, if it could be considered, price- 
wise, as a stop-gap measure. 

People will use’this if it is a $5.00 stop- 


gap; if it is $25.00, people would want to put on the 
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cheaper one as a stop-gap. 

For $5.00 we could tell them to put it on 
and get their money back the end of the year. Ets 
was $25.00, it might be a little more difficult. But 
the idling shut-off would help later on in the function- 
ing of the catalytic unit. So it is possible that 
it might be used as a stop-gap measure, to reduce our 
hydrocarbon 50 percent, even though it would not clean 
up the whole atmosphere, It might help us today, 
for a few years, until the catalytic burners, which 
would help a great deal. The muffler we had was 
up near the headlights, but if you put it under the 
floor board, and you had your foot on the floor board, 
you would have to raise it, so there is some thinking 
about putting it between the radiator core, and the 
front of the car. You cannot adopt that for the two 
and one-half million cars in this County, particularly 
on those which may not be worth the price of the 
muffler, So we will have to go on with the new cars, 
which will probably take about ten years to complete. 
This may be the stop-gap. 

This (indicating) has no advantage, that 
is, the catalytic sample has no advantage to the 
performance of your car at all, so you will never buy 


it, unless you are interested in the saving of gas, and 
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I do not think you are or you would buy a motorcycle 
or a Crossley instead of a Cadillac. 

People will have to be forced to put them 
on, and it is questionable whether $5.00 -- about 
50 percent. of the owners do not know what is involved, 
So you see what the problem will be to get on, when 
we find a device, because, frankly, we have not found 
the device as yet, but we do have to have some pattern 
to go by. 

The automobile industry is working on this 
problem, and I think they are doing wa scoodsjob © sir 
you could see our set-up as compared with theirs; 
we laughingly refer to this as our "Tom Thumb Laboratory". 
We cannot compete, but we can stimulate what they are 
doing. We have tested more devices than ever, and 
we have tested devices they have never had on their 
dynamometers, and we might come up with a gadget, 
we can sell cheaper than they can. Los Angeles 
is the most fertile place for inventors. Somebody 
with long, bushy hair, who cannot read nor write will 
come in, but we are pretty well "up" on what they 
are doing. 

Some have good engines. There is an idling 
device shut-off handled by an engineering concern. It 


would not be as large as a thumb nail, yet by unscrewing 
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this little thing here (indicating) and serewing 
the other into it, it will do a good job. 

I do believe we are getting closer. These 
fellows have no means of testing, because there is no 
other dynamometer set-up in all California, which has 
been erected for pushing an engine downhill. 

So they have helped us, and we have come 
to know the status the State Department is in. If we 
had a device now which proved out here (indicating) 
we might get fifty of them out of the production 
assembly line, because a new model might work fine, 
but when you produced it for ordinary use, it is a 
"different kettle of fish" altogether. 

We watched fifty of these in comparison with 
fifty normal cars which have that on, They say they 
are fine for the town buses, and we began analyzing 
them, to find out why. If these stay out, and others 
come in at a fast rate, we call for a road test. 

We have tested them and know they are not 
giving as much trouble, but we know it is nothing more 
than a car device. I do not want anybody going 
around looking for my scalp, because we are putting 
Out something which would not be efficient. 

I think the average person would rather 


have an engine which would give a good performance, as 


gniwanes bos (antvestiet) emat guint eft 
dat boos # ob Litw tk dt otnt mente a 


sear” .ronefo yatiteg exe: ow evellod of T 7. 4 


On ak ener. seveoed. .aniteed Io sassm on sved sotcie | 
ned date , sharothfsd Lis at qu-Jee sotemonsayh rerige 


jiirinweb onfgns as yatdeng 102 bedoste need, 


i 
anoo 9VvSc aw bre (sw beqlen ever yard a a 


ow Tl nt at enomdrsqed etese ert cidade ong worn! oF 


(anivsotbal) sted seo bevorq dotdw woa sotveb & bart 


nolyouborg eis to duo mers Io YTITI Jon sdaier ow 


; 
,olt Wiew. dagim Lebom wen B sevsood .snti yidmedss: 


el gt . seu ¥ ) 103 th besihorg voy asiw stud ~ 
fenotia "salt to aldded tres tre 
nittw ooshrsqmon ot evedd Yo ¥dIt? becdodaw ov | ‘ | 

yorld yee yout? .no dade eved dofdw eteo Lamon wane 
gilsyl sos assed aw bas .seauvd nwod sit tol sat? of . 


, tuo yste asedd Be + Vflw vio batt og meds 


erantvo bas 
deed) beot 2 <0doTLen ew ager tast 8 ts a emao | 


Jon ore yond wonk bine matt bedeod eved of f i 


si1om anidvon at Ji wood sw dud elduewd dou a8 getty : 


gates ybodyne thaw don ob Is .eoltveb ts0 8 maa 
auivung e718. sw. esusped ,qlsoa yor tot gataool 6 
-JInetai Tio sd Jom blaow noldw gatndemoa — 


; at i) 
‘tedden bivcw spend agmrews, ecid dmntdd E we 
mt 


as. canqeatro tion foog 8 ovlg. bivow: eal ae na _ 





-569- 


far as he is coneerned, rather than all agreeing to 
put on a device, which perhaps would give them nothing 
but grief. 

We think we are doing some good here. 

Dector Mader is studying the different types 
of hydrocarbon. You can have two engines, but when 
you put out the hydrocarbon into the atmosphere, it 
becomes more vicious, and produces smog. When you 
are idling, cruising or decelerating, you are getting 
it so hot that it makes it a little more difficult 
to study. On deceleration, the cylinders may be 
cool enough so that what you put in may be materially 
different from what you take out. Even though we 
are finding something rather interesting mechanically, 
we must overcome the fact that they have just shut it 
Ort, 

As far as the L.P.G. and gasoline is con- 
cerned; that may be very material. Propane has so 
few carbon atoms in the molecules, that you generally 
crack down, and then build up, and as a result, the 
hydrocarbon from L.P.G. may be less offensive than 
from gasoline. 

We have yet to see an L.P.G. engine that is 
not putting out more hydrocarbon than is put out from 


the old gasoline engine. The manufacturers are capable 
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of adjusting the lean mixture, but they are not able 
to hold the leanness. In none have we seen any 
advantage in the double hydrocarbon, 

MR. ELLIOTT: What is the"L.P.G."9 

MR. LINVILLE: That is"Liquid Petroleum Gas" 
that is, butanes and propane. There was some talk of 
doing it by solution, but we do not think it would be 
available in sufficient quantities. The fuel intake 
as it is today is no better, but it allows the 
elimination of the hot spot, and allows greater power. 
They will probably better them and improve them to 
where they will uttimately be a help to us. 

Turbine engines would be a help, because 
when you are burning anything hot in the burning 
chamber you get better combustion. 

MR. BELYEA: There are rumours that Detroit 
will have fuel injectors for 1957. 

MR, LINVILLE: We had three men in here 
yesterday, and you ask them about it, and they will 
look at you as blankly as possible. We have been told 
they have a long way to go before fuel efficiency will 
equal the carburetion of a Cadillac carburetor. 

We are not reaching for added power. The 
fuel injections for the road will cost many times what 


the others will. The injection system of a Diesel 
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engine costs more than the whole engine. I do not 
think you will see them in 1957. The industries say 
they will be lucky to see a device by 1958. The 

use of various fuels is not basically in our field. 
The industry is waking up to what is being lost, even 
though it is only 5 percent. or 6 percent. and it has 
been a real eye-opener to the industry itself, and I 
think they will find ways and means of improving this 
as we go along. Our problem now seems to be to get 
a good stop-gap, and get the industry to thinking. 

MR. MELLOR: We will have to take off pretty 
soon. Let me thank you on behalf of this group, very 
sincerely, and that includes you, Mr. Linville, and 
the rest of your group. 

THE CHAIRMAN: Mr, Linville, I would like 
to express our thanks for what you have said this 
afternoon. I think we have learned a great deal. I 
do not think we are ready for this at home, but we will 
be, 

MR. LINVILLE: I imagine you will have a 
good many years to go, before it becomes a problem. 

THE CHAIRMAN: Well, perhaps not so many. 

MR, LINVILLE: Your reduction in visibility, 
does not necessarily come from smog, and your adverse 


problem is not there, and it will probably be eliminated 
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by adopting some of these things. 

THE CHAIRMAN: It has been very nice to 
meet you and your associates here, and we can all see 
why they have been of such help. 

---Whereupon the further proceedings of this Committee 
adjourned at 4:10 o'clock, p.m., to reconvene in 


the city of San Francisco, State of California, on 
Monday, October 10th, 1955. 
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Mr. B. D. Tebbens,, Associate Professor 
of Industrial Hygiene, 
University of California. 

Mr. H. Belyea, Inspector of Industrial 


Hygiene, Department of 
Health, Ontario. 


FRANK M. SUUeR WA D. 
Chief, Division of Environmental Sanitation, State of 
California, appearing before the Committee, but not 
being sworn, deposes and says: 

BY THE CHAIRMAN: 

Q. You do not have anything here as they have 
in Los Angeles? 

AG Those are challenging words. Nobody has 
anything just the same. We think we have a little of 
it, and we will show you some of our oxygen records, 
which is one measure, but not too precise a measure, 
of course, but we have run daily records five days a 
week in Berkeley and Pasadena, starting about two 
years ago, and we have a note where in the Bay areas 
we have 14 stations, as compared with 9 at Los Angeles, 
and as against the 9 under inspection, we have 6% 

The responsibilities in our Department -- 
in case you are not familiar with them -- resulted 


from an Act of the Legislature last year, enacting a 





qoRes%or4 svatooses | 
Snetayl Leltsesbol Yo 
-elmmotiizd to ysdtarevinu 





- Lsitgaubol i Ye) tosjosgant _ -eyled .H .aM ae 

to daomdrsoed , soaks gv ia 

i obrsind “dial | a ee 
Ly ie : 


‘PARTE  .M AWARD 
ié 19 etate .aotsedtas® Letmemnottvad to aoletvid Totdd a 
1 ton Jud ,osddimmod oft sioted galiseqgs ,stnvotiisd 
| :8ysa bas gesoqeb , qrows gaisd ti 


:MAMRAIAHD SHT Ya 


sven yond es sien gatddyas eved jon ob uo¥ 9 : 
SsslognA sol at i 

asd ybodovi -8btow gntgnetleio ors seodT -A : 
to Sitert « evan ow dntdd oW .omse art teut anidisyas 


<2DTO99% HOgYyXO TYO Io smoe Yoy, wore Lltw ow bas . df 
,SiNuesem & eatoerg ood ton Jud .etuesem eno et doteee 
ey 8 eyeb evil abtoocer yitsh mum evet ew dud .saxyoo Io 
; ows Suods yntdiste ,snebsest bag yelovreg at teow 

Bee1S Ved sit of sigdw stom s svsd sw bas .one ersey 
.S9isanA eal gs © Adiw beqegmoo es .anotistde Wf sven sw 

2 sved ew. ,coljosqent sebay @ etd daatsaa as baa 
rl : 
bettuaey -- mectt dvtw wilims? gon ets woy essa ab 
| 8 gntdosns ,desy test eiwdstatgel ent Yo JoA a8 mort 


~- doomdtsged tuo at asidtitdtenoqes: onT . 





ps 8 oe 


Bill which we sponsored, which gives to this Department 
substantially the responsibility of studying and 
interpreting the phenomena of air pollution in the 
state, and re-affirmed the policy. tin thie state’, 
the actual regulatory control is a responsibility of 
local agencies such as the Los Angeles Air Pollution 
Control District, and the newly-formed Air Pollution 
District in the Bay area, which covers six counties, 
and is under a Board of Supervisors, and all our 
50 counties have their own control responsibilities. 
With our own Department here, we are set up 
in six Divisions, and two major responsibilities for 
internal operation are preventative and medical 
services, a Division which Doctor Breslow heads, and 
a Division of Environmental Sanitation, which I head, 
and in which the Bureau of Sanitation lies. 
So that the people from our own Department, 
whom you will meet today, Doctor Breslow, Mr. Maga, 
and Mr. Ayers -- who is our Public Information Officer, 
and is the one who has the connections with the Press -- 
BY MR. BELYEA; 
Q. The two are under the Department of Health? 
A, Yes, The Bureau which Doctor Maga heads 
is newly created, and has the responsibility of 


studying measurements, and so forth, and the Bureau 
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which Doctor Breslow heads will be operating more 
under the head of the medical surveillance, to find 
out the main facts in regard to air pollution. 

BY MR. THOMAS (Oshawa): 

Q. I believe the Air Pollution Commission in 
Los Angeles is financed mainly by industry. How does 
your industry here -- 

AS No, that is not quite correct. You are 
confusing the Foundation. The Air Pollution Foundation 
is an unofficial non-governmental agency which operates 
entirely on gifts and donations, but industry does 
envery Che-puocvures; cove indmoul what Psgaoing on. 

Your communication caught us a little -- 
not unprepared, but our schedule is pretty tight. 

First of all, Doctor Merrill had a commit- 
ment in Los Angeles, which makes it impossible for him 
bo Per nere: 

Q. He is your Minister of Health? 

A, He is called the "Director of Public Health". 
His is one of the eighteen or twenty Departments which 
operate directly under the Governor. 

The Governor's office telephoned this 
morning, and the Governor advises that he received 
your letter too late to answer the communication, 


but has requested that whoever is your spokesman, talk 
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to the Executive Secretary of the Governor. He also 
is away from his office this morning. 

We, ourselves, on behalf of this Department, 
are delighted to learn that you were interested enough 
to be here and visit us, and we want to make available 
as much time as is mutually desired, and this meeting 
is yours. Therefore, I think you might say what 
your schedule is, and I will ask you, Mr. Chairman, if 
you will move to the head of the table, and fire 
questions at any of us, rather than our giving you 
Simply a canned and preserved lecture on rescanch, which 
we have given before to some of our visitors. 

I understand on Wednesday you are to see 
Doctor Tebbens? 

BY THE CHAIRMAN: 

Q. Actually, we have not "laid it on the line" 


as yet. Is Wednesday a holiday here? 


A It is a state holiday. 

Q. Is your Department closed? 

A, Our building is closed, but we can always 
get in 

Q. We are planning on leaving on Wednesday 


night for Chicago, and we thought that Wednesday would 
be a holiday for you here. 


Kis When I saw Doctor Tebbens last week, he said 
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he was contemplating spending some time with you on 
Wednesday. 

MR. MAGA: It is not a holiday for the 
University, and Professor Tebbens has planned to spend 
Wednesday afternoon with you, together with someone 
from the Public Administration. Doctor May may be 
tied up, but Mr. Scott had planned tentatively to meet 
with you on Wednesday afternoon, 

THE WITNESS: Have you an appointment with 
the Stanford Research Institute people? 

DOCTOR EVIS (Secretary): We have not called 
them as yet. I wrote to them. We hope to get down 
there. 

THE WITNESS: It is well to give them twelve 
hours § notice, We have a list of their people here, 
so I recommend this afternoon you place a call to them 
Crom hene ; 


BY THE CHAIRMAN: 


Q. I suppose it would almost take a whole day 
there? 
A, Yes, because it takes a couple of hours to 


go down and a couple of hours to come back. They have 
quite an operation, and if you wanted to look around 
a bit, it would take some time. 


Q. How is it related to the problem of air pollution? 
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A. For the last five or six years, the Stanford 
Institute contracted with the Western Oil and Gas 
Association, which is comprised of the eight major 
oil companies in the state, to carry on quite extensive 
research into the irritating agents of smog, as they 
might be connected primarily with the operations of 
the petroleum industry. 

The results -- or a good deal of them -- 
are published in the report of the study, which was 
public, and some of the projects were unpublished 
reports to the clients. 

This year, they are continuing under the 
sponsorship of the American Petroleum Institute, and 
are carrying on further research. So it has been 
a real attempt to unravel the riddle. 

Q. Could we talk a little about legislation, 
and how it is going to affect us in Ontario? 


Psy Surely, we would be glad to do that. 


---Chairman Cowling in the Chair. 


BY THE CHAIRMAN: 
Q. Let us "kick off" with this new legislation, 
and what powers it will give the municipalities to act 
on the question of smog control and air pollution. I 


think that would be a good place to begin. 
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A. This is found in our Chapter 20 of Division 
2 of the Health and Safety Code, which was passed in 
1947. It sets up an air pollution district in every 
county, and provides machinery for its activation by 
a resolution of necessity by the Board. 

One county for which it was primarily designed -- 
namely, Los Angeles County -- organized immediately 
and carried on a large scale programme. Two other 
counties acted in the next two years, one being Orange 
County, and the other was Santa Clara County. 

In Santa Clara County, an officer was named 
as an "Air Pollution Officer", and he has, with a very 
modest budget, attempted to tie ina programme, usually 
as a consultation type of thing, to review all ana 
every type of installation, considering the potentials 
and so forth, but never using the regulatory machinery 
of the law. 

In Orange County, the job went first to 
the Building Department, and more recently to the 
Agricultural Commissioner, and it has been quite 
largely an information service, rather than a regulation. 

It is recognized that it would never fit 
in to the San Francisco Bay area, where around the 
area, the shore line is made up of parts of nine 


counties, and it was found that this being the second 
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most critical area in the state, it was highly timely 
to get something underway, so a new piece of legis- 
lation creating specifically a district in six of 

these nine counties and ’providing for entry of the 
other three upon action by their Boards of Supervisors, 
was set up. 

It took a great deal of unsnarling to get 
the data worked out, and the newest idea was that the 
Board was to be composed of one Supervisor and one 
city officersoh eachicounty » and alivof the staffs in 
the county formed a selection committee to nominate a 
Single city representative for that county. This 
will provide a Board of twelve men. 

BY MR. THOMAS (Oshawa): 

Q. How about the financing of the Board? 
A, The financing is a carefully worked-out 


programme, which I think is primarily on a population 


basis. 
MR. MAGA: On the assessed valuation and 
population. 
DOCTOR BRESLOW: It is on local planning. 
BY MR. MURDOCH: 
Q. It is permissive legislation? 
A, No, it is mandatory legislation. 


Q. That a Board shall be set up? 
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A. Yes, and the date for this development was 
Set as of the 20th of this month. 
BY THE CHAIRMAN: 
Q. So you have two districts? 
A. No. It was on their own actions this year. 
The other air pollution legislation is permissive only; 
it is not mandatory, unless a finding is made that a 


eritical conditions exists, and once it exists, the district 


is set up. 

Q. And have you a number of control officers for 
the area? 

A, No. Each county will name these two men on 


the 20th’ of this month. 

Q. You are just getting into it? 

A. Yes, and after the 20th of this month, probably 
early in November, they will establish the position of 
Executive Secretary or Control Officer. 

Q. Do you feel that the conditions in the Bay 
area are comparable in perhaps a smaller way to what they 
are in Los Angeles? 

A. Mr, Maga, do you want to chime in on that 
one? 

MR. MAGA: The indications are that San Fran- 
cisco Bay will experience more problems than smog. In 


the first week of this month, they had considerable eye 





a 
: iter 


sow Jnemioleveb eidd sot stab ont bre .28Y i *. 



























icon aie? Yo i308 edd to pe ts 
“YWAMRIAHO GAT Ya 


ts 


tadoladelh owt evant voyio2 . 4h 

-Teey ald? anotios nwo stent mo enw 3D On of J 
ivino eviarimrsd 8! pobdeleige! motduifog sts tasige at! 
& teat eber et grubald » eexeinu ;yrogabusm sor ier i 


Joludalh ad ,adetxe ob ooqe bas , edetxe anol thnos Coots hee 


qu tee @. 
t072 sisoitto Lorwdnes Yo tadmun 8 voy evan bol 2 
$89 Of 


moO fom owd seedy smen Iliw yonuos Tisak .of - A 


fitcom etddt Yo AOS ext 


TIE odnk gntI7oR Faust es yor 9 
yidederg doom atid to ago end vedte bas .e0¥ of 


To nolviseq ond dabidsias LilIw yeds .sedmevot at ylte 
» 1952790 Lordnod to yistetes2 evidys 
yet odd aft anotitbnos ens ted? Leet woy of | 6p 


vent Janw ot yew teLieme s aqedieq at esidsrsaqmoo ers 8g 
faslegah aod at ¢ 


decid so sit sminio oF tnsw voy Ob .sReM .aM ey, 


‘ t , 


-#ervt see gant ere anotsestbat eit sADAM .AM 7 


on .yome rats anstdoxg etom sonstrteqxs [fiw ys 
pis 
aye sidsrebkgnos bed yodd iach nee Io Lata a 


-583- 


irritation in the San Francisco Bay area. The 
population is somewhat less than Los Angeles, and 

in using the accident measure to try and compare Los 
Angeles with San Francisco, San Francisco appeared to 
be about one-half or one-third of the way up the scale. 

THE CHAIRMAN: Could you tell us what causes 
the eye irritation? 

MR. MAGA: I cannot answer that simply. I 
do not know. 

THE CHAIRMAN: You are not blaming anything 
in particular? 

MR..MAGA: I do not think that anyone really 
knows. 

THE WITNESS: I would say this from an 
engineering point of view. We are intensively 
seeking a rather broad measuring stick for air pollution, 
believing that our three metropolitan areas are similar 
enough so that the same yardstick can be applied, but 
we do not think the four, ozone, SOo, and CO, and oxide 
of nitrogen in themselves, tell the story. 

BY THE CHAIRMAN: 

Q. What are your three metropolitan areas? 
A. The San Fransisco Bay area, the Los Angeles 
city and County area, and the San Diego city and 


surrounding environs. 
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MR. MAGA: Those represent about 65 percent. 
or 7O percent. of the state of California. 

THE WITNESS: I think perhaps Doctor Breslow 
would like to chip in on eye irritation. 

DOCTOR BRESLOW: We do not know what eye 
irritation is. "Smog" has been defined as that quality 
in the air which results in eye irritation, less 
visibility and damage to plants. 

Sometimes we thought it was something like 
eases of typhoid fever, which causes spots on the 
abdomen, high fever, and diarrhea. 

There has been some indication that the 
eye irritation appears to be somewhat related to 
oxygen and ozone. 

On the days when the oxygen level increases, 
for the most part you have areas of eye irritation. 

But that is by no means a perfect co-relation, there- 
fore, we are not convinced that either oxygen or ozone 
by itself, is something which does indicate that it 

is the underlying cause of eye irritation. 

More than that, we do not believe fully 
that these qualities of air are the most important. 
There may be more important causes of air pollution 
than those three which have attracted the most 


attention. 
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THE CHAIRMAN: Such as what? 

DOCTOR BRESLOW: We are concerned about 
three major health aspects, of which eye irritation is 
only one. We regard the health problem cf air pollution 
as being threefold; first, is the important and obvious 
interruption of the wellbeing of people, and one is 
eye irritation. The situation in Los Angeles County 
would indicate that, we think. 

I happened to drive to San Bernadino one 
day. It is 60 miles east, and for fully 20 miles 
that smog was pursuing us. 

The second is the disaster-making potential. 
We do not know too much about Los Angeks, but we never 
had a combination of circumstances which resulted in 
a disaster such as they had in London, but we have no 


assurance this will not happen, so we consider that one 


problem. 

The third thing -- and to my mind, perhaps 
the most important -~ is the possible long-term effects 
of the ochronic aspects,of air pollution. We are 


concerned with the effect on the respiratory tracts, 
the possibility of it being a cause of lung cancer. 

These are the problems which, to my mind, 
deserve the greatest attention. 


Up to now, the environmentalists have evaluated 
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the problem as one causing irritation of theeyes, the 
loss of visibility -- or, rather, less visibility -- 
and the damage to plants. So they have worked on 

the theory that it is an oxygen-ozone relationship, 

but we are not very sure that it is a perfect relation- 
Ship. 

Furthermore, the oxygen-ozone phenomena 
is very closely linked with sunshine. When the sun 
light is interfered with, as for example, from the 
heavy moisture or fog near the ground, your ozone or 
oxygen recorders indicate a very low level of air 
pollution, 

When, as a matter of fact, there may be a 
greater amount of air pollution, and some of the other 
substances, such as hydrocarbons and other metals, may 
have had their highest combination during a period of 
a combination of fog, low inversion, and light wind. 

However, we are not very happy about this 
combination of oxygen and ozone as an indicator. We 
recognize it is the best available for certain purposes, 
but we want to know more about it. i felt I should 
make this little "pitch" now, to indicate that we are 
thinking of more important things in the air than 
oxygen or ozone. 


THE CHAIRMAN: You are suggesting that perhaps 
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there are gases in the air which we cannot feel and 
see, which may be more serious? 

DOCTOR BRESLOW: That may be, and we think 
there is a situation possibly of that being the case. 
We all hope not. But we think there is sufficient 
possibility, so that it should receive our most serious 
attention. 

THE CHAIRMAN: One of the questions we asked 
was this -- and it is a problem we have at times. We 
are changing over from steam locomotive coal burning 
engines to diesel engines. The smoke you can see from 
the coal-burning locomotives is a dirty black smoke, 
while the diesel smoke you can very seldom see, and 
we have asked on a couple of occasions if it was felt 
that the diesel fumes are injurious to health. 

Even as recently as in Los Angeles, the best 
informant there gave us to understand that there were 
no harmful effects they could find up to date, from 
diesel smoke. 

MR. ELLIOTT: Do you agree with that, Doctor 
Breslow? 

DOCTOR BRESLOW: I do not know that anybody 
has identified any harmful effects from diesel exhaust, 
or any specific type of exhaust, automobile or aeroplanes. 


Did you meet Doctor Kotin? 
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DOCTOR EVIS (Secretary): Mr. Belyea and 
I went out one morning, but he was too busy at the 
time. 

DOCTOR BRESLOW: Among other things he has 
done is to identify benzpyrene in the Los Angeles 
atmosphere, which was done by the English chemist, 
Waller. This is the most potent cacodylic substance 
in animals. Whether it is present in humans in 
sufficient quantity to be important, we do not know, 
but it has been identified in the Los Angeles atmos- 
ewe. | 

THE CHAIRMAN: This is diesel smoke? 

DOCTOR BRESLOW: I do not know whether it 
comes from diesels or any other type of petroleum, but 
I would think it would be most likely caused by some 
petroleum combustion in Los Angeles. I do not think 
anybody could put the finger on the specific type of 
fuel such as diesel, but I do not think there is much 
question but it comes somehow from an incomplete 
combustion of hydrocarbons. 

Another thing which Doctor Kotin has done, 
which seems more important, is that he also has 
abstracted substances from the air which, when put 
through certain benzene processes which, when painted 


upon animals, will cause cancer, and which produced 
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cancer in experimental animals. It is biological, 
and not just chemical, 


MEA.@ ELELOTI< May th ask a icouple: or 


questions? 

THE CHAIRMAN: Certainly. 

MR. ELLIOTT: The town from which I come-- 
Hamilton, Ontario.-- is a steel town, and in the big 


steel plant we had about fourteen steam locomotives 

in the yard doing the yard work, and throwing out a 
heavy smoke. Today they are all gone and there 
are nothing but diesels, and yet the boys in the steel 
mill proper argue that they feel the fumes from the 
diesels are just as serious, and affect them just as 
much, as the old, dirty coal smoke formerly did. Do 
you think that is right? 

DOCTOR BRESLOW: I guess you will have to 
depend on their statements. 

MR. ELLIOTT: There is nothing proven that 
there is or is not? 

MOCTOR BRESLOW: Not to my knowledge. 

MR. ELLIOTT: In my town, they have gone 
from coal heating to oil heating in about ninety 
Derceny, Ourlnetcases 

THE CHAIRMAN: This: is a city of about 


225,000 population, 
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MR. ELLIOTT: They are eliminating the black 
smoke coming out of the chimneys, but the people using 
it say there is a tendency with the oil to set up a 
film in the houses, which they think is injurious to 
their health. We just cannot make some people believe 
anything different. They have eliminated smoke from 
the chimneys, but they feel that the oil gas is as 
injurious, or more so, than the coal, and that from 
the oil burning in the homes, they get a film, which 
can be injurious to health. 

Those are the two things I have my people 
asking me about. Many people feel the oil is not 
as good, and they say that they are getting a film in 
their homes, the wallpaper gets dirtier, the windows 
get grimy, and they have all kinds of reasons why the 
ofgitheatrisnanot goods 

DOCTOR BRESLOW: I do not know the answer . 
to your question, but I would make this comment: it 
seems to me easier to determine whether there are 
greater effects from deposits on the walls and windows, 
and this is subject to experimental observation. You 
can set up underlaboratory conditions coal burning 
and petroleum burning conditions, and actually see 
the difference it might make on the wallpaper, for 


instance. 
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MR. ELLIOTT: It is up to the Department 
of Health to prove that. 

DOCTOR BRESLOW: I do not know whether it 
is the Department of Health which should make the 
experimental observations. The long-range effect on 
health will not be solved in the laboratory. It 
requires auiong perlodeof study. 

MR. ELLIOTT: A long survey to prove whether 
it is injurious to health? 

DOCTOR BRESLOW: Yes. Yes, we can make 
provision for getting the material from the air, and 
applying it to animals, but let me point out to you; 
to those who are not trained in biology, the mere 
demonstration in one specie, say, in a small animal, 
is not clear-cut proof that the same effect will occur 
with mankind. It is one piece of evidence, but it is 
not critical to the issue as to whether there can be 
any effect on man or not. 

MR. MURDOCH: How much importance do you 
attach to, or how much objection is there from your 
citizens with regard to the effect of smoke and air 
pollution on the property of those who live in the 
smog area? Their houses are always smoked up, and 
it is hard to keep them painted, from the fly ash and 


so forth, and it does affect the properties. Do you 
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pay much attention to that aspect, or is yours simply 
from a health point of view? 

THE WITNESS: First of all, our Department 
and the other official Health Departments in the state, 
accept no responsibility, nor do we concern ourselves 
with damage to structures or fabrics. We recognize 
that as part of the planning job in the state, and 
Since no coal is burned in California, neither smoke 
from fly ash or coal burning can be a problem. 

But here the important concept I think is 
to remember that we are identical with Los Angeles 
and our other metropolitan areas in weighing the 
effect of the smoke which is present, at about one part 
per million, and that is an entirely different concept 
than when confronted with the carbon monoxide, at one 
hundred parts per million. 

Your representative from the Bureau of 
Mines knows that diesel vehicles have been substituted 
for gasoline-burning vehicles in mines! operations, under 
the same conditions it would be preferable to use 
diesels with a low output of CO, and a relatively low 
output of NOs, put with air with a perfectly harmless 
amount of oxides of nitrogen, say one part per million, 
nobody would suggest that is harmful but to..inhale 


directly would be very important, because of the 
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chemical processes which go on in the atmosphere 
because that smog in the Los Angeles is made in the 
automobiles, and discharged into the atmosphere, is 
almost incontrovertibly proven. 

THE CHAIRMAN: That is a very important 
point. Would you repeat that? 

THE WITNESS: We believe that the smog in 
Los Angeles is formed in the automobiles, and getting 
into the atmosphere is a reaction proposition. 

BY THE CHAIRMAN: 

Q. It is pumped into the atmosphere? 
A, It is discharged as smog. 

In the early days, I investigated the smog 
in this state -- in the early 1930's. People would 
Sample it for aldehydes, particularly acrolein, and we were 
Struck with the irritant.or lachrymator, but we -were 
looking for ten or more parts of aldehydes, and they were 
never there. 

None of the other air contaminants were 
ever found in the atmosphere in sufficient concentra- 
tions to be individually dangerous, but all together, 
when acted on by sunlight, they produced unknown but 
very irritating chemicals. Work now is pretty well 
pinning it down as an incomplete oxidation process, 
which is so dynamic that with two hours of no sunlight, 


the irritant disappears. Probably it is nitrogen dioxide 
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in the metallic form. 

Now, the substitution of diesels for 
gasoline internal-combustion engines would probably 
be due to the higher oxides and low hydrocarbons, and 
thus limit its product, which is a significant thing. 

So if you double the nitrogen dioxide and 
your discharge of hydrocarbons, you would be no further 
along. The more efficient you make combustion, the 
lower you go for this condition. 

The oxidant when burning natural gas is 
almost exclusively methane. 

Those in charge of the air pollution work 
in the past attempted to improve combustion processes 
to the point where smoke would be eliminated, and 
carbon monoxide in burning gaseous fuel would be 
reduced to a low level, being an indication of pure 
combustion. 

There is reason to believe that the type 
of air pollution existing in Los Angeles resuited in 
part from a rather high level of combustion, and with 
the oxidation products themselves, rather than that-un- 
burned fuel was the cause of the trouble. 

For example ,natural gas, which is almost 
pure methane, has in its combustion products not only 


carbon dioxide, but also nitrogen dioxide, and some 
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extremely fine particulate material. 

There are two things which you do not 
eliminate, such as nitrogen dioxide, because at 
certain places, they will be very generously generated. 

The other is the acrolein of such small 
size that they are around three-quarters of a micron, 
which is tremendously important in reducing visibility 
because of its scattering effect. 

We place a study of aerosols very high in 
our priority, because we think the particular matter 
about which we should worry is not the stuff which 
pollutes the air which blackens the buildings; it is 
the stuff which has weight, but can furnish a tremendous 
reactivetion, and serves as a vehicle for the absorption, 
without any chemical reaction of gaseous irritants, 
transporting them into the lungs, whereas there might 
be a particle small enough to get in, yet big enough 
to stay when it does get in. In other words, if you 
consider the absorption of gaseous material into the 
human lungs, where the co-efficient takes effect, and 
equilibrium is reached, the gaseous air mixture will 
only take on more material as the system transports it 
away from the reactive surface. 

I may postulate, but it is my opinion that 


in their present form, the particles are weighted 
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sufficiently so that 100 percent. can be added, and 
all other materials added on. It is those which explain 
why smoke in gaseous form has been very significant, but 
you have to have many such specimens to be certain about 
the one part per million being discharged into our air, 
to be certain of its distribution, 
BY MR. BELYEA: 

Q. That would apply to any of the DC particles 
we would get in our country? 

aS In our work, we began a study of the aerosols 
samples, which is very crude, because there is the 
opportunity to exclude the big stuff, notwithstanding 
the organic content of the aerosol, which we got and 
analyzed, and particularly the gaseous fraction makes 
us think that its physical form is important, and the 
way we develop our concept is this; when you first 
look at air pollution, you think only of tons per 
Square mile; secondly, you begin to talk about tons of 
varying components per cubic mile of air, and finally 
you begin to think of tons not obtainable in a cubic 
mise. Ofs atin. That possibly is not good chemistry, 
but in the final analysis, there may be atmospheric 
contaminants which may have some effect on the mucous 
membranes of the eyes, nose and throat. 


One other thing in our developing of the 
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concept of monitoring which we are doing in the two 
areas, and starting on the third. 
We think that involves three things, first, 
a continuous recording indicating the four things I 
have mentioned, and adding to that as we go along. 
Secondly, a simultaneous measuring of 
particular material as to particle size and particle 
numbers in an area, and its chemical composition. 
Thirdly, the air volume which we get out 
here daily, and knowledge of the inversion ceiling, 
and the topography of the area, which permits us to 
get the volume by cubic miles , the vertical air changes, 
the patterns of air movement for the portion not uniformly 
dispursed, but travelling in a well defined route, 
This shows the quality of the air chemically and 
physically. 
And, fourthly, the effect of that air subjec- 
tively on the human population. 
These subjective measurements are the ones 
which can be made from day to day, in the Bay area, 
and we will be glad to describe -- if you are 
interested -- the way we are making daily appraisals 
of the people throughout the area by a system of 
recording of the same persons day after day. 


The control programme, as distinguished from 
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the monitor programme, consists of a complete inventory 
of all the emissions, and, of course, the industrial 
emissions are the most simple, because you can go to 
each one and compute its potential. 

You must also take into consideration all 
the emissions from vehicles, house heating, all of 
which may be important. 

When you have determined the level of the 
air quality, you are desirous of maintaining continuous 
information, so you are working each day with uniform 
layers, and you know the sources, so your regulatory 
programme is based on a pre-determined layer in a well- 
known area. 

We are still pretty vague, but we do know 
that in the Bay area, from the samples, that there are 
no good times of the year, and no times of the year when 
you can take the restrictions off. 

If we assume ourselves to be about at the 
threhold where we want to maintain the present air 
quality, it means that in every month of the year, we 
must control the amount of emissions in the air, because 
we have gone away beyond the point of the highest concept 
and we do not think it is significant whether that stays 
at any particular spots in the area itself, as it is a 


1 to 2 ratio, and we think it does not make that 
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difference, as long as it is in the basin. We came 
to that conclusion in our own work, by the staff 
taking turns in the highest stations for that day, studying 
the wind pattern, and we got a sort of giant egg-beater 
movement of wind. 

BY MR. THOMAS (Oshawa): 

Q. What enforcement agencies have you? 

A, The local Air Pollution District is 
regulatory, with a permit system which is very tight 
for industry, and very vague for vehicles, and is absent 
altogether for homes, but it could be modified. 

However, the vehicle question we think has 
to be planned and developed; it has to be either a 
modification or vehicle change, with a modification 
of the transportation pattern; one of the two. 

As you came across the bridge today, you 
Saw places where 70,000 or 80,000 vehicles cross every 
day, with one passenger to a vehicle, and they get 
into these traffic jams, and that should be remedied. 
We are reaching a point where we think that nothing 
Should be allowed to cross without having four persons 
Ln +s 

BY MR. BELYEA: 

Q. Coming back to this municipal legislation; 


was your set-up of your own initiative, or on requisition 
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from these areas? 

A, No, this grew out of the interim legislation 
and the Committee's studies. Air pollution has been 
Studied by an interim legislative committee for eight 
or nine years. 

DOCTOR BRESLOW: In fact, it was by agreement 
between the local areas and the State Legislative 
Committees. 

BY MR. BELYEA: 

Q. They decided they should have control? 

DOCTOR BRESLOW: Do you understand that 
there was permissive legislation passed in 1947, which 
is still in effect in any county where the Board of 
Supervisors find that air pollution problems exist in 
the district? That permissive legislation, at the 
last Session of the Legislature, was deemed to be 
unsuitable for the situation in the Bay area, which is 
a single basin, but with several counties, and it 
required counties to get together, and it was worked 
out between the local people and the State Legislature, 
that the legislators would pass a law mandatorily setting 
up the six county districts, with a permissive feature 
covering the three other counties which did not accept 
the arrangement. 


THE WITNESS: One county had 75 percent. of 


ae 


nordesaneae mitegat etd %0 tbs weve obdd vol OER why 
need es noldwffod vLA .agtbude nteeddtmmed end bi 

digte 10% sesdtumos Svideletael mivedat ms nite ‘ 
aauciady! sain io 
dusmeeigs yd asw ot Jost of sWOReahE orD0d 




























7 


ere rae 7 


ovidelatged e¢s3e edd bits epene fsooi edz npewted 
‘ ssaddtueet a H 
tATYUaa . AM YE bare] 





¢fourduas evad OLitords vod? bebi set yout 1D na 
Jacd basdeasiie voy of /WO12S98 FOTIOG | 
lotr ¢THeL ni bosarq aotdsletael evteelmmeq eaw sirens i 
to bisod ort ovedw ydavoo Yas nt tostte ak [fide at q 
nk gelxs ansidorg moltyilog ais Jsad batt sroatwnequa 
edd ts .nofislalrnel ovteWeiitine gsedT | ¢dotrdels sad 
od of bemgeb sew , swdtaletged etd 90 noteese” seat 
ef doliw ,sers y88 edd at sofdsudte enfd 10? eidsdivens 
“gt bri ,eeltavoo Leveves cighw dud aieed slonke- 
borrow aw ot bee eTontesos dex og aetdeuoo hoch oon 
swdsfatszat-stsd® odd bas eiqosq. ERool sad seswaet | 7 
 patides ¥  todsirsm wel s Baa BLiow erddatetget 
orUdEO% avisetoisq s Atiw pdoiisar taation xis bok 
dusvos don bth totow astinues vendo sordd aie’ 


7 
Ve | \ Bi | 
1 | 


: ox 
Ye Stasotag OP bad yinwoo a0 a: 3 


_ 


-601- 


the heavy industry, and if they stayed out, it was 
logical that a permissive system would not be any good 
if the next most heavily occupied with industry 
stayed out. 

BY MR. BELYEA: 

Q. Does any area have any control over an 
immediately surrounding area? 

A, No, the classic example is the Kaiser Steel 
Mill in Fontana, 20 miles east of the Los Angeles 
County, with the inability of the county to do anything 
about it. 

Q. In Cleveland, there was an attempt made 
for the city-torhave control for one mile. 

A. Our counties are large, and this is a good 
wide district, and it has control over all the cities 
in the county. 

Los Angeles is about 50 miles from north 
to south, and about an equal distance from east to 
west, so it is a good chunk of territory, and the 
actual counties themselves are not the topographical 
boundary lines. 

MR. MAGA: That is one of the strong reasons 
for forming this district. We are in Alameda County now, 
and several miles away there is another county which 


is heavily industrialized, and it seemed well for us 
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to have a district, when five miles away, there was 
a district which did not have those studies. 

MR. BELYEA: You can require they be included? 

MR. MAGA: We will get some maps now, or 
this afternoon. 

Around the Bay, these indentations (indicating) 
are shown in the centre of the map. The Bay area is 
surrounded by islands, and the district they have 
formed delienates that area. It is felt this will be 
restricted to the area, including any islands. 

MR. THOMAS (Oshawa): Is that similar to 
the situation existing in Los Angeles? 

MR. MAGA: Essentially so. In this area, 
you cannot get one subdivision which covers all the 
space, 

MR. BELYEA: Hundreds of towns or cities, 

I presume, are too small to be able to engage an officer 
of their own? 

MR. MAGA: That isthe area where there is 
not:a.large district? 

MR. BELYEA: Not large enough to justify 
an officer of, its own. That is, where it could run 
and operate as a department. 

MR. MAGA: There are several possibilities 


in that regard. The state law which permits the 
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formation of the district is related to the county 
district. There is no state law which would permit 

@ city to activate it. However, a@ community could 

pass an ordinance to govern air pollution within a city. 

Another possibility is they could pass a 
law locally, under which this officer might take some 
action, that is, in a smaller community. With a 
smaller community, the state agency could assist them 
in studying the nature of the problem and endeavouring 
to find a solution. 

MR. BELYEA: That is one of the purposes 
of your District, to advise and assist local agencies? 

MR. MAGA: Yes. 

MR. BELYEA: If they needed further help 
in that regard? 

MR. MAGA: We extend further help if it 
becomes necessary, of course, yes. We will extend 
help to the local communities, if they need it. 

THE CHAIRMAN: I think it was a good point 
which was brought out, that is, the fact that there is 
no coal burned in California. 

MR. MURDOCH: I think we should mention 
what we are trying to do, on the basis of working -- 

HON. MR. KELLY: May I clear up a little 


point? You have an Act passed by the California 
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Legislature which, in effect, governs the whole state? 
THE WITNESS: Right. 
BY HON, MR. KELLY: 
Q. In turn, there is certain authority delegated 
to a Board constituted by the Governor? 
A. No, designated by the Legislature. In 
the District, it is the Board of Supervisors of a 
county. 40 10 fs one county: 
Q. Then there would be certain funds set aside 
in the budget -- 
AS No, state funds. Each county would finance 
its own problem, with the exception of the Bay area. 
DOCTOR EVIS (Secretary): The Board of 
Supervisors is equivalent to our County Council? 
HONS Mi KELLY: = Yess 


BY HON. MR. KELLY: 


Q. What is the state set-up? 

A. In this Department? 

Q. Yes. 

A, This is entirely investigational, fact- 


finding, consulting, administration and research, from 
the medical point of view. 

Q. This is equivalent to our Department of 
Health? 


A. Yes. In an emergency, I would be called in, 
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as in any emergency, but the old concept is that the 
locally-elected governing bodies of these counties 
provide for the necessary planning, prevention and 
control. 

Q. To come back to my original idea; your 


Deoartment of Health provides certain services? 


A, Yes. 

Q. Perhaps in a consulting capacity? 

A, Yes. 

Q. And the funds provided by this state have 


been so provided within the Department of Health? 

A, Yes. This year it was a special appro- 
priation; next year it will be a regular one. 

Q. How much was put in this year? 

AG This year, it was $250,000. 

BY MR. GORDON: 
Q. Just for this county? 
A. No, the whole state. 
BY HON. MR. KELLY: 

Q. Do not sidetrack me until I get it ona 
certain basis. Was that put in, and how did you arrive 
Chern kits 

A. We drew up a 13-point programme which 
appeared to us to be the right thing to do in investi- 


gating this problem, and interpreting it, and putting 
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ourselves in the position of helping local agencies 
to get at the problem. 

Q. So it is available? 

A, Yes; it eertainiy is. 


BY MR. ELLIOTT: 


Q. Your estimates are in there, too? 
A, No. 
Q. The $250,000 covers the 13 points, but it 


is not broke down separately? 
A. Wo, it is broken down by amounts, but we 
do not have the separate amount on each project. 
BY HON MR. KEUCLY: 
Q. You cannot apply it any place else? 
MR. MURDOCH: Mr. Chairman, this Committee 
is a political Committee, and they are seeking legis- 
lation. At the present time, we have four or five 
comrunities in our province which have recommended 
Boards, as it were, in matters of smoke and air 
pollution, but it is strictly permissive legislation. 
They do not receive any assistance from our Legislature, 
although we have some men in the Department who give 
these local bodies some technical advice and assistance, 
but there is no compulsion about it. 
We have a Board in Hamilton and in Toronto, 


Windsor, and Sarnia. Some of them operate very well; 
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others do nothing, and, of course, the citizens of 
our province say something should be done with air 


pollution, and we are the fellows who are trying to do 


something. 
I thought we should state our case first. 
THE WITNESS: That is the way it is begun. 
MR. MURDOCH: Yes. The important point 
is, it seems to me -- as you know, the province of 


Ontariolms practically all of the Great Lakes system 
within its boundaries, and we run into the situation 
of people from Windsor complaining there is smoke 
pollution coming from Detroit. And the people from 
Port Huron claim our refineries at Sarnia blow their 
pollution across the river, and cover their city. 

Now, the International Joint Commission has 
its Advisory Board appointed to make a survey, and they 
are asking the province of Ontario to go further into 
this matter. That is the reason for our being here 
today, and it is on that basis we are asking these 
questions. 

THE WITNESS: There is one point you have 
not reached in your province, and that is 100 percent, 
agreement by everybody in the province, that it is a 
serious problem, and one for rather drastic and dramatic 


remedial measures. We have just reached that situation 
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in the Bay area this last year. Prior to that, we 
had a voluntary programme under no law, and Mr. "Pat" 
Moran was hired as the Director of that programme. 

We have just graduated from the voluntary programme 
into a law-enforcing programme. 

MR. MURDOCH: The International Joint 
Commission had this question directed to it, and they 
appointed this Advisory Board on Air Pollution, and 
the International Joint Commission has made a very 
extensive survey in the International areas, visiting 
Detroit, Windsor, and other places along the boundary. 

I do not know how much they have spent on 
it, but quite a lot of money, possibly a half a 
miliion doliars. 

They made a survey as to the effect of air 
pollution on the health of families, and have made 
their surveys in smoke areas and power areas. 

The study is supposed to last for two years. 
At the eighteen-months! period, information was compiled, 
and a brief released, made up to that time, stating 
that smoke and fly ash and fumes in the air did not 
damage the health of the people. 

DOCTOR BRESLOW: We are somewhat familiar 
with that study, and, as a matter of fact, a good 


deal of our thinking was influenced by your experience 
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with the Detroit and Windsor study. What they were 
getting at, as was pointed out, was the immediate 
effect of air pollution on these people. As I under- 
stand it, it is based on the current morbidity of 
people living in the smog and non-smog. areas. 

In Los Angeles, you had your own experience 
of eye irritation on the days you were there. There 
is no question about the fact that in Los Angeles 
Dneréeeisesuchhanrel rect, 

Now, it is important to differentiate. There 
are two kinds of health problems, and the one getting 
the attention may be the least important. But that is 
@ current and important effect, such as eye irritation 
in Los Angeles, and the current morbidity in Detroit 
and Windsor. 

There may be very long-range effects which 
are not being felt by many of you, so there is no 
health problem, because we cannot measure the immediate 
effect of morbiiity, and it seems to me we need a 
further statement on the problem. 

That was just a gratuitous comment on my part, 
but I could not let it go by without making that comment. 

MR. MURDOCH: I know I am going to have to 
answer some of these questions when I get back to 


my constituency, and I was wondering what is being done 
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in San Francisco here. 
BY HON. MR. KELLY: 

Q. What about these ships which come into 
your harbour? Does the legislation of California 
give you authority over them, or is that a Federal 
authority? 

A, There is some Federal legislation, and 
there is a co-operative programme somewhat similar to 
that reached by the health authorities concerning 
operations like blowing boiler stacks. The shipping 
problem has not been stressed as it should be, and it 
should have more supervision, like the big portion of 
the programme. 

Q. Irrespective of that, upon whom does the 


authority rest; your Federal Board of a State Board? 


A. Not with the State, if it is a Federal 
operation. The Navy, for example. 
Q. In our case, both the railroads and the 


shipping are under Federal authority. 

THE CHAIRMAN: That was another question 
which was raised with the Control District of Los 
Angeles, and they very definitely told us they can 
control steamboats and railroads. 

BY HON. MR, KELLY: 


Q. The reason I asked that question is that we 
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are dealing with the State people here, and I would 
like to know which of the regulations are State 
regulations, and what authority they have under the 
State law. 

A, The State law would apply to the Merchant 
Marine, but not to the Navy. 

BY THE CHAIRMAN: 
Q. Has the Control District of Los Angeles 


the authority to control the smoke in their area? 


A. Except the Navy, yes. 
Q. Theat. covers: at. They have the control. 
A. The gurnisdiction. is thateof, the state, 


delegated to them specifically, and it is only limited 
by our Federal operation, which is the Navy. 

Q. One of the big problems, as the hon.Minister 
pointed out, is coal-burning locomotives and steam- 
ships, and that will be accentuated with the completion 
of the St. Lawrence Seaway, where we will have ships 
coming into our harbour. We want to be prepared 
for that eventuality, and we want to give the 
municipality, through provincial legislation, the 
right and power to do something about those ships. 

A. We went through an extremely frustrative 
period. In the Legislature, they were bringing down 


a Bill for separate legislation, and the Legislature 


























a 


ae 
> 


7 . 7 a 
= <a. - 
biuew T bas ,emed incon mba ant A b ome 
sdade, ens anotislyyos: end 40. aint: ed is - 
nde Otis eA, sept a pneata, Aaa mR 


ia 
7 
7 





i a oe 
erty, ii A “— Ht 
ene 


JasdoreM odd od sable BLuow wel odes 9a aed 
¥vell end oF dom dud .satral 
tVMAMHIABD SHT. Ya 

seleand aad oe dotoda hd Lomtned oad ast ‘oven 


Taers tledt at isdlome sid Loxtnioo oF a 

| -29y evven edd dqooxd 1 Soll nae 

-fortnos oft ovad yadP,, «fi sisvoo teqT, | infil iba 

a BIBI eit to tatid et soldoLhataut ont ® 4 il oy 

nedimil ylao af df fas -Yilsolilosqa meat of bedageleb 

| ‘uve oct et dotdw .notsereqo Lerebel ayo ua 

“330 tn iM, nod add es are dong, sahil ony, he Lanes be «2 +) 

~mnede bos Savisjomoool gukatud-Lsoo el .duo betnt oC - 

aotselgmoo etd cdtiw betsudnseas ad LLiw test bas. 7 

Satie eved fitw ow OTM , GahBae Bata te eat to a 

. hersqe tg 8d oF gnsw OW wodtsd, mee ovat, atoning | 

eit avig od Yasw ew bas , euttLeudneve dong aot 

ond imoeatErget Leksakiees are awsees 

-egina esos Sunda aaictomos.ob oF. nanod.bni 

aviteudens’ Yiomendea ns davondt teow ow ee | 
rob. aatyntad arta yond Stvdsfecged orig = af 


fe ARRAN) mil bus osntaige atone 20 tas 
A . 


"i 


-612- 


said, "You have a problem here, and a remedy for it 
with State assistance". 

They insisted the situation could not exist 
where the whole system of air contamination was not 
understood well enough to cope with. 

So they passed legislation giving the power 
to regulate, and they gave a fine demonstration of the 
futility of trying to control something nobody under- 
stood. 

At long last, they acknowledge it is a 
serious problem, and they have provided limited resources, 
which have to be constantly planned and managed, and 
they have given us the duty of learning how to manage 
it, and at the same time to measure the effects on 
public health, and they have the full responsibility 
of discovering that the health effects are thus-and- 
SO. 

So our whole emphasis now is to measure 
the air volume and the chemical properties of the air, 
and other sources of contamination, to see what is 
going on, and to do the best we can with our limited 
resources. 

That is why we added a Division under 
Doctor Breslow. It is not competitive at all. We 


are both in business, and neither of us depend on the 
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findings of the other, although as soon as the final 
medical findings come in, they will apply directly to 
the public-health effort. 

BY HON. MR. KELLY: 

Q. The Federal government in Canada has all 
authority over railroads and shipping, and I wanted to 
find out if you had authority in the State of California 
as we in the province should have, or whether your 
Federal government in Washington would have all of the 
authority. 

A, No; the State government has authority over 
everything other than the Navy. 

DOCTOR BRESLOW: There was some question 
about the use of funds, and we should make clear these 
funds come: from local forces. 

The State does not give the Los Angles District 
any money, nor do they give any money to any other 
District, even though the State called the Districts 
into being. 

It should be pointed out -- although it may 
be known to you already -- that the powers in California 
have been greater than in some of the other states. We 
have local autonomy, and have local funds. 

The State does provide funds to augment local 


funds for welfare and other purposes, but generally, we 
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are behind Canada in that respect. So the pattern 

we have in California should be taken into account in 
interpreting the fact that the state of California does 
not put money into local Control efforts. 

BY MR. MURDOCH: 

Q. How is that local money raised? By direct 
taxation against real estate? 

A, Against all assessable property, real and 
personal, 

BY MR. THOMAS (Oshawa): 

Q. Would you like to comment on the type or 
method they have for disposing of garbage by incineration 
in Los Angeles? 

MR. MAGA: The Los Angeles Refuse Disposal 
is unique in southern California. 

MR. THOMAS (Oshawa): You have nothing like 
that around here? 

MR. MAGA: Not to the same extent, especially 
in regard to the backyard incinerators. 

Almost everyone in the Los Angeles area has 
an incinerator in his back yard, and their garbage is 
collected separately, but there is no attempt made to 
pick up the refuse, other than garbage. 

In this area, there are more collections of 


garbage and refuse. 
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BY THE CHAIRMAN: 
Q. Do you burn your garbage? 
A. In some places. In Berkeley, they do, 
but in the others they do not. 

The problem in Los Angeles -- and you 
probably have heard about it -- is that they have 
controlled many things. They have controlled several 
obvious items, such as gasoline exhaust. The backyard 
incinerators is another one. 

This year, the Control Board down there 
established a deadline as of October lst of this year, 
as the final date for the incineration of rubbish, but 
when the deadline approached, the Board held hearings 
on this matter, and voted 2 to 2, one of the members 
being absent, and they were faced with the problem of 
either extending the deadline, or making them live up 
EO a0. 

The District Board finally decided they would 
give a two-year extension of time for incineration in 
back yards. It is the consensus of opinion that 
there should not be further backyard incineration. It 
is a source of NOs, and other pollutants. It is the 
practice in southern California, and in that locality 
it may be necessary. Most of the communities in the 


United States have other means available. 





fousdreg soy eid way 00° 0 
.ob yode telekied reat asosiq ‘smo st : oa 
foe ob yoda enorido Se ab du co 

voy bag -- asLogen aol st maldoera ox? ae : 




















‘ 
eved yodd dadg at -- dh dvods brass ved vidadorg 


fersvee belloriaes evar yor? sagen en bellor 0 
iieedial eat tenaedxs antlosss 2s dove od euolvde. i 
» ; <0 SSEROGR ab atots 
oxent mwob b1s04% towsaod orid oasay ein? 
{S89Y alte fo gel 1949990 20 @6 enifbash, 8 beret antes 
td tae dirt 29 roiterentoct edit tol stab tent? ett 
aaed Olea busof arts : Bectesorays eotinaae oat a9 
peu ed? to end rs or? $s Sed chd bits odd sind no 
to aatdorg eat Adiw baost ort ar bres toveds gated 
ay evil x mode. gntnem x0 _ochibaat said yolbasdxe mer, 
| add vend bebioeb cites? or eod eoeeaen ont | 7 
fh notvetoat ont x02 omit 3 "0 nota dns “aay owd & evig 
| aud ae to ayenssand sri at aI ne 
at . dob Se4oet on brogioad redionut ed dor bluorie ¢ 
| (sat at dT aaah tog ances bos SOK to sono 
witiavol tedd nt bas Shertott £90, étisdiuce ah 90! ie 


aad ist sebticumnge ads to 3eomM — “cea a 
-otdectevs ecsen! rele oven te 


-616 - 


There has been declared a two-year period 
in which Los Angeles will try to devise a better method 


of collection. 


Q. You do not have it up here? 
A, We have it to some extent, but not to the 
same degree as in Los Angeles. Backyard incineration 


is a very common occurrence in this area today. 

Q. In Los Angeles, the regulations seem to be 
enforced. There are only certain periods of the day 
when they can burn. 

MR. MAGA: No, there has been a compromise 
in the Los Angeles area. I believe they compromised, 
and instead of prohibiting the burning in back yards, 
they permitted burning at certain hours in the late 
afternoon. 

Also, they can prohibit burning when there 
is an alert, but if there is no alert, then the 
restriction as Co nours is in effect. 

In this area, there is no restriction. 

THE CHAIRMAN: Have you any large refineries 
here? 

MR. MAGA: Yes, I think there are five or 
six. I think the refining industry in this area is 
about one-third of Los Angeles, and the total population 


is only about one-third of that of Los Angeles. 
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THE CHAIRMAN: They said that one of their 
big problems was that they have four million people, 
and the burning of rubbish is one of the causes of 
the situation. 

DOCTOR BRESLOW: In any one day? 

THE CHAIRMAN: Yes. Whether it is the 
exhaust fumes from the refineries or the incinerators, 
they did not seem to know, and they did not seem to 
think the Air Pollution Control Board knows either, 
particularly when they will keep "kicking it all over 
the lot" -- that is, the burning of their rubbish. 

MR. MAGA: We think that people should be 
informed that backyard incineration is one of the 
causes of the emissions into the atmosphere, and some 
have said it might happen here, but the Air Pollution 
Board declared a two-year deferment. You can see 
why there is confusion. 


BY THE CHAIRMAN: 


Q. You think your problem will become acute 
here? 
A. There is one fundamental difficulty in 


Los Angeles, and that is the garbage from residences 
which is fed to the hogs. Here it is combined 
rubbish and garbage, which goes into land fill. 


The reason is on account of the fact that the Bay is 
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only a couple of fathoms deep, and you can recover 
excellent land for certain uses by filling it with 
garbage and rubbish. WNerevis: no incenvive there. 

If the collection schedule permits you to put all your 
refuse in one container, except from the lawns and 

the shrubbery which you cannot crowd in to a container. 
They put all their other rubbish on top of it, and 
people will say, "It is a cinch, they will burn it". 

I think some of the horticulturists are 
people who have an ungodly amount of junk, and if they 
can burn it, it cuts down the cost. It is a deeply- 
ingrained habit to burn combustible rubbish. 


BY MR. BRANDON, Q.C.: 


Q. Do they have an municipal incinerators 
here? 
A. Not here. They have several in Los 


Angeles County. 
Q. They told us they have two they have never 
used. 
A. Did you contact the California University 
down there? 
THE CHAIRMAN: No, 
THE WITNESS: They have sent out some reports. 
They actually had put a very fine incinerator in, with 


not very much difference in particles per cubic foot, 
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and it was only a matter of how to get rid of it. 

BY MR. BRANDON, Q.C.: 

Q. Is it a theory that, irrespective of the 
backyard incinerators, with the municipal incinerators, 
they would have the same smoke contents? 

A, On this very fine stuff. You can take 
the actual contents of the air, and take all of the 
known sources, and accurately compute how many days 
it would take to fill up to that point, from the known 
sources. 

Our present attitude toward air pollution 
is that you have to consider the question of incineration, 
until you can find out how the pollutants get there, 
you cannot devise an air-pollution programme and make 
ivwork . You will be just pointing it out empiracally, 
as to the way it works. 

Q. Have you any instances where there has not 
been a background of mountains such as in Los Angeles, 
snechis areay 

A, If you will look at the map behind you, you 
will see the whole central portion of the state, some 
800 miles long, is the whole Basin and the critical 
area of pollution in California. So we do not have 
any enclosed cities with air pollutidn problems now, 


but that is a kind of useless statement, because we 
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have no enclosed cities which are not topographically 
surrounded by a little wall or a big wall. 

Q. In the Los Angeles area, we visited an area 
called "Westchester", where they have said they have no 
air poLluLioni ay aii. 

A, There are a few little pockets out Santa 
Monica way, where they feel that because the morning 
wind motion is landward, and if you are right smack 
on the Coast, you are probably getting a fresh supply 
of air to replenish the contaminated atmosphere. 

BY MR. THOMAS (Oshawa): 

Q. The area is so enclosed that the contamination 
is diffused over a greater area? 

A. You have a confined volume and horizontal 
aoe moOGLON. If you confine the air laterally and put 
an inversion on it, we will naturally have a movement- 
out of that air, whereas there would be motion and 
replacement with a lower wind velocity in the air area. 

But all of the California cities are either 
in the central valley, or on the stretches along the 
Coast. 

Perhaps this would be a good time to adjourn 
for luncheon, and if you desire, gentlemen, we can 
continue our discussion afterwards. 

THE CHAIRMAN: I think that would be a good 
idea. 

-~--Whereupon at 12:55 ofclock, p.m., the further pro- 


ceedings of this Committee adjourned until this 
afternoon at 2:00 o'clock. 
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A Ret EORIN OFOueN Sob Cotorl OSN 


pan Francisco, California, 
Monday, October 10th, 1955, 
2:00" o'clock p.m. 


The further proceedings of this Committee 
reconvened pursuant to adjournment. 

All members present, as listed for the 
morning session. 


Same appearances as heretofore noted. 


-_-_ = _ -_ - 


MR. MAGA: Here (indicating) is a copy of 
the State programme we said we would give you. This 
includes the budget, and how it is broken down. This 
also expands a little on the thirteen points. I am 
porry we have not copies for all of you, 

Here (indicating) are copies of the State 
law, which established the Department's responsibilities 
in regard to air pollution, and here (indicating) are 
several copies of the Bill, which established the 
pan Francisco Bay Air Pollution Control District. 

MR. BELYEA: For the purposes of the record, 
this is the only State which has adopted mandatory 


formations of control areas? 
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MR. MAGA: The only mandatory control area 
is the one in the San Francisco area. I do not know 
whether the others have. I think Oregon has a state 
mandatory law. 

DOCTOR BRESLOW: They retain their regulatory 
power in other states. I think there is a tri-state 
area, Ohio, Kentucky and one other state, where they 
established an authority with the co-operation of the 
several states which are concerned. 

MR. MAGA: That is inter-state agencies. 

MR. BELYEA: Oregon was set up primarily 
because of the damage to the crops of the farmers, 

DOCTOR BRESLOW: That was one of the reasons. 

MR. MAGA: That is under the Department of 
Health in Oregon. 

MR. BELYEA: I think your state is the only 
one which has a Department set up solely on health 
aspects. 

MR. MAGA: Well, I do not know. New Jersey, 
I think, has a state law which does not give the 
air pollution agency at state level a great deal of 
authority. It has more than we have. New Jersey 
does not have very much at the state level. 

It varies from state to state. Some states 


have a great deal of control, such as Pennsylvania and 
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Oregon. This state does not, and I do not believe 
New Jersey has strong control laws at the state level 
authority. 

DOCTOR BRESLOW: What is the situation in 
Canada? Is Ontario the only province intensively 
concerned about it right now or are there some others? 

THE CHAIRMAN: The only other province 
which has taken active steps is Quebec, in the city 
of Montreal, and Quebec city. 

MR. ELLIOTT: I think Vancouver has one, too. 

MR. MURDOCH: Would it not be true to say 
that no real study has been given to air pollution in 
Canada, but there are certain places, like Montreal 
and the city of Quebec, which have given it some 
attention? 

Under the Municipal Act, which gives the 
municipalities power to regulate nuisances in a 
general way, but specifically smoke, they may have 
picked out smoke and are acting on it. 

MR. GORDON: I come from an industrial city, 
and we have a by-law, but it excludes foundries and 
brick works, and they just spew smoke out of them. 

The reason for that is this: if they said they would 


have to do this or that, they are afraid that certafn 


factories would move to some other municipality which 
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has no controls, and they want to keep hold of 
those industries. 

MR. MURDOCH: And the same thing applies 
between one province and another. And industry 
could go from one province to another to escape the 
controls. 

THE WITNESS: They are bound to. We have 
seen it happen. One county had strict regulations, 
and industry just moved over the border. 

BY MR. THOMAS (Oshawa): 

Q. I asked that very question in Los Angeles, 
and I think Mr. Griswold said, "No, the reverse is true”. 

AG An established industry will not move, but 
a prospective industry will pick the most favourable 
situation available, and it becomes relatively difficult. 

Q. He said they found it had not worked to 
the detriment of the locality at all. 

A. He is basing that on the fact that the rate of 
industrial growth has not diminished. I gather pretty 
largely that is due to the fact that industries come 
into Los Angeles, as there is no other comparable area 
competing. 

I take it you were speaking of communities 
where there were tight regulations, and they might go 


elsewhere? 
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MR. MAGA: I think Mr Griswold means 
that other things are more important to industry than 
the air pollution, that is, such things as the labour 
market, transportation and markets for the commodities. 
They, to industry, are more important than the matter 
of alr pollution. 

I have read where the Chamber of Commerce 
in Los Angeles voted against the location of industries 
in the Los Angeles area which are air pollutants. 

MR. MURDOCH: They have been on the other 
side of the fence: they just jumped recently. 

THE WITNESS: I think they are doing it out 
of loyalty to the industries which are already there, 

Doctor Hutchison is engaged for the moment, 
but will call back in an hour. His secretary says 
he expects to hear from him, and thinks tomorrow will 
be a good day, but she will call back a little later. 

We thought it might be of interest to you 
to see the present current measurement programme scheme 
in the San Francisco Bay area. 

This (indicating) is an aerial photograph, 
and is somewhat distorted, but this is taken looking 
eastward from the Golden Gate. 

It has one branch in San Palo, and branches 


into Sacramento. The other goes down toward San Jose, 
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Each of the red dots indicate a sampler 
location, where five days a week the total oxidant 
measurement is made by the phenolphthalein method. 

Originally, we had meteorological information 
of weather, wind direction, visibility and wind velocity. 
That has been continued, but we have centralized our 
meteorological assistance, and are collecting it our- 
selves. 

The portion of the map which lies to the 
right of the Golden Gate, showing all the dots on both 
sides of the Bay, has developed into 30 districts, which 
are districts for inspection purposes by the local 
Health Department, and in each of these Districts, 

a designated person is continuously going through the 
area, and noting the reactions as regards eye irrita- 
tion, nose and throat irritation, and breathing 
Gifficulties. It is his own reaction to air pollution. 

Separately, for the mornings and afternoons, 
he records these four variables in three levels, non, 
moderate and pronounced. 

The local Health Department maintains the 
manpower to collect the samples and they are local 
agencies which will be called on by the new Bay Area 
Air Pollution District to continue this work uncer 


contract. 
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We maintain one station at our building 
here, and have already ordered two stations with 
four automatic recording instruments for :the oxygen 
oxide, the sulphur dioxide, and the carbon monoxide, 
and one of these will be a monitor station, which we 
will maintain, but rather than having it in this 
building -- which is not a good sampling point, because 
it represents the air at ground level and immediately 
adjacent to traffic, so it will be located up on the 
campus of the university. 

The other automatic instrument will go to 
San Diego. There we will have the automatic record 
forms for four chemical elements, supplemented by the 
ones collected at the non-portion of the day, and 
then add our own measurements to indicate the peak 
hour of the day for the maximum collection of oxidants 
and other variables. 

As you know, in Los Angeles County, they 
measure the oxidants; they follow the sunlight, and 
that falls off in the latter part of the day to 
practically nothing at night. 

We are, therefore, trying to co-relate the 
chemical side and taking single measurements once a 
day at a number of points, with a continuous 24-hour 


record and a central point, and we will add the 
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collected measurements for these other three gaseous 
Substances as we go through the year. 

In this area, we are doing this as a demon- 
stration as to how you would go out monitoring and 
keeping track of the important variables as a back- 
ground for a controlled programme, and also a demon- 
stration of extra local resources and 
we want to give even a fair stimulus in the early 
stages. 

In this programme, when these are taken, 
we hope to use all their laboratory work. Now, they 
are doing the straight work. There are four of 
these aerosols-collecting stations throughout this 
area. We do not think it is necessary to have fourteen, 
but we do think it is necessary to have more than one, 
and the red dot nearest the ocean at the bottom of 
the map is one of these aerosol collecting stations, 
and it represents a sort of seaward quality of air, 
before the city has superimposed its loading upon it. 

It represents another principle which is 
one of our own projects, which is a study of the 
natural air quality before the city superimposes its 
load on it, r canstell you about it, if you are 
interested. 


Down below, you can see, in the case of 
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San Francisco, for one calendar year, the minimum 
and maximum readings of the four stations on any one 
day, although the maximums are not always from the 
same stations. There was no one predominantly high 
station. They take turns. 

So one thing you will see on this chart 
(indicating) if you were trying to interpret it, is 
there is a relatively narrow portion of the year 
when you consider that the maximum did not come up 
to the normal figures, but another year may demonstrate 
there is no real fixed figure which you can secure. 

This is interesting for this reason: 
theoretically, if you had no inversion layer, and 
had no ceiling imposed over the topographic basin, 
you can get rid of one hundred-fold more times of 
contamination than of contamination when you have a 
ceiling down around one thousand feet or less. 

This chart (indicating) roughly corroborates 
the fact that we have inversion, during the year around, 
in the Bay area, in this region (indicating) something 
like one-half the days of the year. I do not remember 
the exact figures. They are in the Committee's report. 

BY MR. MURDOCH: 

Q. How does that work out in this state? 


A. Under the leadership of the state, 
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predominantly by some eight different local Health 
Departments, all of which are collecting samples, we 
pool this information, analyze it, and summarize it, 
and give it back to them, and we are just getting under- 
way a systematic daily record of meteorological factors, 
that is, the air volume of that day, and that enables 
us -- or will do so -- to evaluate the air patterns 
and motion of that day. 
BY MR. BELYEA: 

Q. Do you get readings from other parts where 
there are no industries? 

A, No. Some of these points are in the 
country territory. 

Q. But ozone as a result is not naturally -- 

AY We do not know. The special programme 
I have mentioned will be devoted entirely to determine 
the natural occurring levels of the ozone and so forth. 
We will run that on the map to the Sierra Nevada Range, 
at about 6,000 feet, and we will find the base line. 

Q. Nobody has so far attempted to find that out? 

A, No, except one man collected about "Four 
bits" worth of data, and then wrote an article. 

BY MR. MURDOCH: 
Q. Who prescribes what municipalities will go 


into a local group? Will there be so many counties or 
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municipalities? 

THE CHAIRMAN: It is in the report, Mr. 
Murdoch, 

THE WITNESS: On this question of the 
recording of contaminants, Los Angeles and San Diego 
are only a hand span apart. Vegetables are damaged 
from Santa Barbara to Mexico. That is all from the 
Los Angeles, is it not? 

This runs out from Los Angeles to San Diego. 
Some of that in San Diego is north of the region. 

There is one piece of summarizing I might 
make, A good deal of what has been said tends to this 
conclusion, As we look at the picture, there must be 
somebody at the state level, but I look at this thing 
over a particular area, including some of the factors 
we have mentioned, such as the annual recording of 
contamination, and the next breakdown has to be pretty 
much on an air-shed topographic basis, and the actual 
programme of control has to be done on such an air-shed 
basis, and must be supported by some state-wide or a 
wide topographic basis, and has to be further supported 
by more fundamental information, only a part of which is 
available now. 

As we see it, there is a great deal of work 


which can now be done very constructively in getting 
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the prospectus and getting some of the facts about 

the studies of air qualities in the state, while the 
research data and the medical effects are being determined 
separately. 

But we were very "leary" of advising the 
new Bay Area Air Pollution District on what kind of 
regulations to establish today. If this state gives 
us a regulation on foundries, and a regulation on 
refineries, and a law about traffic, and a law about 
this or that,the time is probably off a few years yet 
before we can more than sketch it very briefly. 

But if an area wants to begin with an 
enforcing programme, and they are picking out the last 
of these things which we say have to be done in sequence, 
it is an awfully rough assignment. 

BY THE CHAIRMAN: 

Q. How far have you gone with the idea of 
education and co-operation, before you feel you have 
to put the finger on the individuals and say, "We have 
the authority, and are putting it 'right on the line! 
and you have to do such-and-so"? Or, do you do*that? 

A. We have not done that. We are in the un- 
happy state, in a sense, of advising the Los Angeles 
County District that on their emergency plan, by saying 


it is probably not the best thing to have this plan, 

























odd oitdw .sdede end mt mone oe nottate 


bentarisieaS gnted ets atootis faokvem orf? Ge etsh rors ae a 


ed} sotelyhs 49 "wisel™ mae orei ow till 
5 bain toanw no Jotrterd noldulied aha Beth we wom 
‘esvig oSaga efAt AL §6. ysbod Netidasas o@ anotteleges — 
ao notdelupet « bas -agtabauod no nottelugey 8 eu ; 
quods wel s bos ,orYhetd dyods wel s bas ,eetnenties 


Jey atesy wel s Ito yidedowg et omty ods. dans 10 add 7 
-‘Lieted yxev $f dodexe aad? etom aso ew stoted” 
a6 Aviv oatsed oF adnew sers na th Hue 7 . 
tual edd duo sabdolq ote yas bas  smmernogg antfototne 
,Soreupse af saob sd ot evel yse sw dotdw esntdd saedd fo 
.trsntigiges davoy ylistwe ris ak db) . 

:WAMATANS SHY va 
to sebt orld adiw sneg voy eva X82 a 2 | 
ever voy Leet voy stoted sok Sereqo-o9, ene cot gOuby 
sven eW" .qea bre steubtvting ond no Sask? end awa 08 
fentf sav to Jepint 2 aie ste bas wititornius ef a | 
Tied? ob woy ob .10 t"og- bas-done ob ot overs voy b 
“nw odd of 4s ov . . tedd Sie ton ever! oW 0 
eoienwA gal or? antetvbs Io ,eenea 6 at esate y 
antyss yd (nBlg yonsatems = no a9 toneeren 


-633- 


under your present state of ignorance, when the best 
estimatg/ it will be a couple of years before you are 
out of that state of ignorance. 

There are some defects in the emergency plan 
we could rectify, but to say that there should be 
probably more of these four things, to represent the 
levels which justify this type of thinking, and that 
the third level is where you will find the bodies 
lying in the streets, is kind of an irresponsible thing 
to do, because you do not know whether it is too high 
or too low, or whether it has, in fact, anything to do 
with it, and it is only with a couple of years of the 
closest observation of the quality of the air, before 
you can measure it to what would happen to living 
things, including people, and before you can calibrate 
your system. 

We are highly in favour of them making the 
chemical measurements, and giving attention to that, 
and perhaps that is the way to get your system 
calibrated rapidly. 

But during this period, you pretend to know 
something that you do not, and God help you if the 
wrong thing happens before you learn all about it. 

Q. We feel that the powers of the Air Control 


District in Los Angeles are pretty terrific, when a 
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man can look at some plant, which some people have 
started to construct or build, or have even finished, 
and can then walk in and say, "You have to close off 
operations today; maybe you can start again some time". 
We think that is pretty rough. 
AS That law is there, because that is the 


legislators' remedy of the situation up until this 


year. 
BY MR. MURDOCH: 
Q. To stop operations in an existing plant? 
A. Yes. Up to this year, the legislators 


assumed that the facts were known, and it required a 
good, tough policy to deal with the energency situation. 

I think now they recognize that all the 
facts are not known, and they have to have some pro- 
gramme in the meantime. 

But before you assume that Mr. Griswold 
is carrying the world on his unassisted Shoulders, like 
Atlas, you must realize that when you reach the third 
level of emergency, he has the authority to do one of 
two things; he can shut down everything himself, or 
ask the government to declare a state of extreme 
emergency, under the Disaster Act, and then he would 
probably go to the Director of this Department, and 


say, "What do I do?", and then he does it under his 
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own powers. 

If there is a complete shutdown of industry 
and transportation in Los Angeles over a four or five 
day period, it will be the government which does it, 
under the state of extreme emergency provisions, and 
we will have to act acccrdingly. 

BY THE CHAIRMAN: 

Q. I was not referring to the whole area, but 


to one plant. 


A. That plant can appeal to the Appeal Board, 

Q. In the meantime, is he closed or open? 

Bs No, the appeal is a stay, while the hearing 
is on, The Appeal Board may grant a variance of time 


to put in the proper machinery to provide the remedies, 
and I think the law contemplates that where extenuating 
circumstances appear, steps can be taken to save the 
industry from being shut down. 

If there is a known remedy, perhaps a question 
of establishing a baghouse, or installing an electronic 
precipitator, they would give him time to instal them. 

Q. I gained the impression -- and it may be 
erroneous, and I am making no inferences about the job 
they are doing -- but I gained the impression that if 
a firm was coming from New York, for instance, to build 


a big plant in the Los Angeles industrial area, about 
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the first thing they should do would be to check with 
the Air Pollution people regarding the actual con- 


struction of their plant, and so on? 


ee I think that is probably right. 
Q. That is pretty broad? 
A. Extremely so. 


BY MR. MURDOCH: 

Q. It was just mentioned by our Chairman that 
the last people to be consulted by a new industry 
might be the Air Pollution Board. 

Ay Nos=he-sard, “he firstvand last"? Yi think 
he meant in the everyday association. 

Q. We have a Factory, Office and Shop Act in 
Ontario, and I assume you have on here, where our 
Labour Department very closely watches all construction 
of buildings, two storeys in height or more, with regard 
to fire hazards, fire escapes, and all those other 
matters, and it probably could add this’ on to that. 

w, It is to protect the workers inside of 
industry. We have a parallel to that in our County, 
called the "Safety Industrial Relations Act". They 
have requirements for air pollution conditions, but 
that does not protect the community itself from the 
emissions outside. 


Q. Would it be possible to set up a Board of 
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that kind? 

A. It might have some advantages, but it is 
not the same problem on a large scale over the entire 
problem because of two things. 

In the first place, in the industry, there 
is always a remedy, which is to capture and collect 
the discharges, and you know exactly where the materials 
are coming from, and you have everything under your 
control at the plant. When you build a factory, 
you know what you will be contending with. 

But another factor is not only to capture 
materials from industrial discharges from stacks, but 
the emissions from vehicles, «or many other things, and 
trying to ascertain the reaction that is going on in 
the atmosphere after these things are discharged into 
ge 

The remedies are quite different. che 
industrial remedy is fundamentally a plant remedy in 
each industry, and is only one of many, many businesses. 

The other thing is the practice of the Labour 
Department to consider this matter as a broader problem. 

Q. Our province is growing so fast that we 
have to sort of overlook things occasionally. Looking 
ay it from the political point of view, I think it 


belongs to the Department of Health,rather than to the 
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Department of Labour. 

MR. BELYEA: The Department of Labour does 
refer certain things to the Department of Health, and 
I believe our municipalities occasionally can require 
plans to be given to them, but almost invariably the 
plant is constructed without the municipality knowing 
about it. 

The Department of Labour invariably knows 
about it, because they have a large staff of men who 
know the district and who know what is going on. 

THE WITNESS: That is interesting, but 
speculative. 

MR. MURDOCH: You have to apply for a permit 
before you can build any building, and the trouble we 
run into is that the municipality will want this plant, 
but our Provincial Code is pretty stiff, and it would 
be much more stiff if it included air pollution. 

MR. BELYEA: The Department of Labour has a 
permit system, for which a fee is collected, and they 
do not miss anything. 

MR. MURDOCH: Then we have municipalities 
objecting to the rulings of the Department of Labour, 
and the Provincial Government does not want that to 
happen to them. 


You just cannot go out and take a survey, and 
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look at this thing, and issue rules and regulations. 
You must be prepared to answer all the questions first. 
I think the place to start with is getting the basic 
knowledge and ascertaining the existing rules and 
regulations. That seems to be very apparent. 

THE WITNESS: Yes; you have to almost compute 
what the air motions are in your topographical basin 
and what can be handled on that basis, and go at it 
like a water pollution programme, rather than to point 
out what a good looking stack or a good looking plume 
there is, because that has very little tofo with it. 
That is a totally inevitable loading. 

DOCTOR BRESLOW: We have emphasized the 
possible long-range health effect, and we hope there 
will be sufficient demands, meaning if we 
take action before the evidence is in, we will never 
find out what the long-range will be. 

There can be steps taken, as there are in 
YESS Angeles, to control a good bit of pollution, even 
before all the evidence is in, as regards the ultimate 
health effects. But we certainly would not suggest 
that any action shall be taken until all the medical 
evidence isvins 

We think we are getting legislation too 


rapidly, and we think they should perhaps wait a little 
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while until all the evidence is in. 
MR. MURDOCH: The other point is -- and this 
is a significant thing to me -- and I am not from the 


northern part of the country; I am from the southern 


part -- 

THE CHAIRMAN: Where are you located from 
Detroit? 

MR. MURDOCH: All of my constituency is 
located south of Detroit. We are about on the same 


level in my County, as where we are right now. 

Here is a point -- and I think it is quite 
important -- that hearing what you have told us, and 
with the study you are giving to the health of humans, 
but here is the point; we have something already that 
compensates the farmers for these dangerous sulphur 
fumes, but have we ever spent any money to see if the 
fumes are harmful to humans? 

HON. MR. KELLY: I do not think we have spent 
too much money that way. 

THE CHAIRMAN: That is why we are going up 
theres 

MR. MURDOCH: If we are going into this in 
a general way, we will have to get that under considera- 
tion, 
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Department of Health. We are interested in revenue 
for the Department of Mines. They take all the 
money we make in the province, anyway. 

THE WITNESS: Has your group become appraised 
of the observations made in this state of the effect of 
oxidants other than sulphur dioxide, on vegetation? 

THE CHAIRMAN: We heard from a Doctor Bobrov, 
and it was very well done, too. 

THE WITNESS: There is a documented biological 
story, not on living things, but on plant biology, but 
very little on animals and humans yet. 

The reason that is in our legislation here 
is the physiological effect on vegetation, but we look 
on all things as a spectrum, and we think that very 
often plant damage has some influence on the damage 
to humans. 

HON. MR. KELLY: We have a report of that 
filed. I filed a report to the effects on plant life, 
from the plants around Sudbury. Liread’a bitvohy ith. 

THE CHAIRMAN: One of the early studies 
of sulphur dioxide, and leading to other things, contains 
the actual figures. 

THE WITNESS: 

Right here, the American Smelting and 
Refining Company was put into operation about 1900, 


and they are roasting certain materials, and also 
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extracting bismuth. They had a great deal of damage 
in this country and some livestock killed. 

So a Commission was appointed to study the 
effect on animals, vegetation and humans. 

They erected a 400-foot stack, but it was 
not enough, and they erected 209 feet more, and there 
was an emission there which affected quite an area. 


BY HON. MR. KEDLY: 


Q. Did the 600-foot stack clean it up? 
A. Yes? They maintain them on three hilis 
about 120 degrees apart. They took over a five-years! 


continuous recording, every fifteen minutes, with 
sulphur trioxide, and more recently they expanded it 
to sulphur dioxide, and to sulphuric acid independently. 
The single emission affectingquite an area 
came up about five years ago. They now think that 
the composite emissions are loading up the whole 
air masses. 
MR. BELYEA: Do you register the measurements? 
I mean the measurements of the heights. 
THE WITNESS: , Yes, four times a day, to 
determine the heights of the inversions. 
BY MR. BELYEA: 
Q. Would that stuff go above the inversion 


level? 
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Pee It could go above the base of the inversion, 
but not the over-all load. 
The base sometimes gets as low as 400 feet 


or 500 feet. The load itself is a couple of thousand 


feet. 

Q. It would be helpful to get the inversion 
load? 

A. Yes «7 vutwit. might drop itathere. trlt might 


heldait: inwthe inversion=load. They were trying to 
get above the surrounding landscape. 

Q. What is the lowest inversion you have on 
record? 

MR. MAGA: We had one month ~-- September -- 
in which there was an inversion every day, except one, 

THE WITNESS: Would they differ any? 

MR. MAGA: Yes. The first I mentioned was 
when I was asked a question about the relative problem 
of this area with Los Angeles. In September, the 
inversion was at a maximum of 500 feet at one 
o'clock in the afternoon.It was on the ground 
throughout the night,from one a.m. to seven o'clock 
in the morning. They make the measurements from 
one to seven. From one o'clock in the morning until 
seven o'clock in the morning, it was on the ground, 


and it lifted to about 500 feet about one o'clock in 
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the afternoon, and returned to the ground again at 
seven o'clock at night. 

MR. BELYEA: Do you measure the inversion 
at night? 

MR. MAGA: They are measured at the airport 
at one a.m., seven a.m., one p.m. and seven p.m. 

THE WITNESS: The radiation inversion which 
comes every night was relatively easy, for the sun 
to burn off. But if you get a substantial night 
inversion with a thickness of a couple of thousand 
feet, that is a real "stinkaroo"”, compared with the 
one which goes down when the sun goes down. 

MR. MAGA: This inversion is very thick -- 
a couple of thousand feet in thickness. 

BY MR. ELLIOTT: 

Q. Does the rain tend to clean the smoke up? 
A. We do not know, In this area, rains come 

between November and March, and last winter was the 
first time we went through the area in January and 
February. 

This low period (indicating) of maximum 
oxidant readings, came in the rainy season. 

MR. MAGA: We know during the rainy period, 
there would not be the smoke, because you remove this 


so-called "inversion". 
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MR. ELLIOTT: That brings ali the-stuff 
down? 

MR. MAGA: You could have serious smoke 
periods between the rain periods. 

MR. ELLIOTT: Does that help matters out? 
Would it have a tendency to clean it up? 

MR. MAGA: I think it would. I imagine it 
would be associated with the low pressure on the weather 
map, which would indicate no inversion. 

THE WITNESS: Your question was, would the 
drops of water falling through the air have a cleansing 
action, that is, a scrubbing action? The answer is, 
we do not know. When the weather changes due to the 
rain, other things change, too. 

Last year, on the night work, they were 
recording weather, and were getting a bad smoke after 
the rain, but not while it was raining. 

BY THE CHAIRMAN: 

Q. You do not have these smog alerts here in 
San Francisco? 
A. No. 

BY MR. MURDOCH: 

Q. Sometimes the Chairman of our Committee is 
quoted in one of the Metropolitan Toronto newspapers 


as being quite concerned with the work of this Committee 
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and with the radioactive fall-out. Do you take any 
interest in that? 

A. In this state, the Office of the Civil 
Defence Radiation Department maintains seventeen 
stations where daily measurements of the fall-out are 
taken. Our only information comes from the aerosol 
samples on which radioactivity is measured. 

We are also receiving the twice-a-day 
information of the fall-out pattern from any of our 
areas, as a source from the centre of the circle. 

During the Nevada atomic tests, when we 
received from the Office of the Civil Defence informa- 
tion that the wind directions were such at 40,000 and 
20,000 feet toward California, not only were our 
efforts re-doubled, but we began to make measurements 
of rain and snow and so forth, and picked up a very 
measurable amount in rain and snow. 

The Civil Defence people were measuring the 
aimeairect),. There is no question about it. 

BY THE CHAIRMAN: 

Q. You found then that these blasts contributed 
to the pollution of the area in this District? 

A. The tests were sensitive enough. You can 
detect the effects from Nevada, in an hour or so . 


It did not reach dangerous levels. Our air was not 
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dangerous to breathe. I do not mean to infer that. 
But you are speaking of the radio fall-outs. We 
were able to detect them. 


BY MR. MURDOCH: 


Q. How long after the blast, would you be 
affected? 
Aig I do not know. Our samples were collected 


in the ensuing week. 

As soon as we began to see that a fall-out 
was occurring, we went and sampled the snow, and in 
a couple of instances,the rainfall. 

Q. My thought was if you had snow falls as we 
have, and you thought they were affected by the atomic 
explosions, you could measure the snow at the time, and 
if there was any test to show that they started to come 


evenly, possibly they would become a little heavier 


later on. You were not advised of that? 
A, No. 
Q. You took them at certain times afterwards? 
Ay We are running routinely, on the surface 
water source. Our water supply comes from Nevada, 


from the large reservoirs, and in the terminal reservoirs, 
it is merely routine. One or two we think will 
adequately cover the state. It was merely a token 


effort. Innnach., ‘tnissetrapollutionseiiortuasavery 
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token, considering the size of the job, that is, the 
part of the air pollution which we recognize. It may 
be a part of the air pollution, with no background 
levels. 

It is a public health service. Aerosols 
form a measurable amount of radiation, coming from 
every station. 

DOCTOR BRESLOW: You gentlemen must be 
aware of the fact, from your questions, that a good 
many biologists study the effect of the radiation 
which has an effect on human and other lives, and they 
have begun to revise their ideas of what is safe and 
what is dangerous. 

DOCTOR EVIS (Secretary): You mean they are 
lowering the threshold? 

DOCTOR BRESLOW: Yes. We know so little 
about the genetic effects of radiation, and some of 
the great geneticists are raising quite an alarm as 
to the very dangerous increases in the so-called 
"moderate background radiation through the atomic 
bias tetad) -out'l; 

There are other industrial uses of radio- 
active material, even through the medical therapeutic 
uses of radiation, for people who are exposed to it. 


The whole question is now being revised and 
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the ideas we had heretofore are being subjected to 
very rigorous examination, and the idea seems to be 
to lower the tolerance. 

MR. ELLIOTT: In Los Angeles, they seem to 
think the automobile is responsible for 50 percent. 
What would be your opinion? 

DOCTOR BRESLOW: They were speaking about 
something else. They were speaking about pollutants 
of all kinds, and an estimate of the amount and size 
of material which the automobiles in Los Angeles put 
out every day, which amounts to something like 1,200 
tons of hydrocarbon. And one can compare this with 
the amount of hydrocarbons emitted by the diesels 
and various other sources. 

But we do not know really what harmful 
effects there may be from these various kinds of hydro- 
carbons. 

MR. ELLIOTT: They claim that 50 percent. 
of their smog pollution right now is from automobiles, 
and they indicate that the incinerators cause another 
15 percent., which makes a total of 65 percent., and 
the balance of 35 percent. comes from all over the 
industry. 

Do you think that would fit into the picture 
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DOCTOR BRESLOW: I cannot say anything 
different, as I think perhaps they are basing it on 
tonnage, but the point is that I do not know whether 
one ton of stuff from autombile exhausts is the same 
or greater or of a lesser amount than what is coming 
from other sources. 

I think it is misleading to compare the 
tornage amounts and to say that 50 percent. of it is 
from automobiles, and so much from something else. 

We have not reached the stage yet where I think anybody 
can specifically apportion the amount of the material. 

I was speaking here about the radioactivities. 

MR. MAGA: You may be like comparing a ton 
of apples with a ton of lumber and a ton of wood. They 
are all tons. 

THE WITNESS: The general presumption you 
always make is with tons, and then you distinguish 
between the chemical constituencies of those tons, 
and the thing which has not been done yet is to determine 
the effect on the human system. There Is ne cricveism 
against beginning your inventorying in that way. 

BY THE CHAIRMAN: 

Q. Have you a plan in California for the use 
of atomic energy for hydro and things of that kind? 


A. No, but there are reactors to be built in 
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California. 

Q. For what purpose? 

A, Only for medical purposes, at the University 
of California in Los Angeles. I do not know whether 


there are any power projects planned. 

MR. MAGA: The P.G. & E, -- that is, the 
Pacific Gas and Electric -- is very much interested, 
and one of the agencies is working on the use of 
atomic power, so we may safely guess there will be 
some. 

BY THE CHAIRMAN: 

Q. They are coming along the same way, and 
that points up again what you said, Doctor Breslow, 
in regard to this study of radiation, that it is one 
of the big possibilities of your over-all air pollution 
problem, because it is one you just do not play around 
with. 

A. We have a dual responsibility for the first 
time under the legislation of this year, to give 
attention to the disposal of radioactive waste, and 
as we try to look at ourselves as a dynamic city, we 
must keep the material balanced, and what the effects 
are. 

In regard to radioactive material; we feel 


we must keep track of how much is present in the state 
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and circulating. 

We have run a modest number of water samples. 
We used samples from the Metropolitan area, to see what 
is going through the liquid’ cycle. At a somewhat 
later stage, we figure what fall-out would be on the 
land, and would affect the vegetation. 

Lteisia changinewsituation, and you have to 
keep the materials balanced with it. There is a 
quantitative knowledge of what is coming into the state, 
where it is from, what its power is, and how it is re- 
cycled, because more and more is being re-cycled, 
rather than being carried out to sea. 

BY THE CHAIRMAN: 

Q. Coming from the fresh air of Ontario into 
the smog of Los Angeles, I can well understand how 
a parent would be worrying about his children, because 
when you drive through the streets, and your eyes are 
watering, and you feel a tickling in your throat every 
time you breathe all day long, I cannot imagine how 
people would raise youngsters in that atmosphere, if 
it is that way every day. 
A, Doctor Breslow has thought a great deal 

about the way of measuring human responses by some 
other method than illness, and the interference with 


the farming. Perhaps he would like to elaborate on that. 
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DOCTOR BRESLOW: One of the things we hope 
to do in Los Angeles, besides looking at the morbidity 
of the whole population, or certain segments of it, 
for example the older people and those who are frail -- 
is to look at the morbidity similar to what is being 
done in the incinerator studies, and we are going to 
try to assess the effect on the farmers. 

We are not getting under way this year, but 
by next season we will be underway. 

THE CHAIRMAN: Due to lack of funds? 

DOCTOR BRESLOW: No, lack of manpower time. 
We just got started a few months ago on a permanent 
basis sin this: fleld, 

We want to look at, for example, many school 
children and their daily performances with respect to 
the severity of air pollution. We have had reports 
from school administrators to the effect that the 
children in school simply cannot concentrate on the 
tests when there is severe air pollution. They were 
antagonistic and quarrelsome, and got into "scraps" 
in the schoolyards, and were not able to function 
properly. 

Some children said they could not read as 
much; they had to have longer rest periods, with their 


faces in their arms, and had to rest more frequently. 
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This is all subjective, but it is interesting. 

We hope actually to make tests of school 
children each day for a certain number of minutes, and 
have them perform their exercises, arithmetic or any 
other type of elementary school exercises, in such a 
manner -- and this will have to be worked out with the 
educational experts -- that one can see whether their 
performances on a certain. day are better or worse than 
on the day before. 

Then during the period of the smog season 
we could see whether there was any difference between 
the performances of the school children which was on 
measured tests, and the high quantified relation to air 
poLlucion . 

We will do the same in this regard as we 
did in connection with industrial : performance. We 
hope to take measurement of some things in which there 
is a good deal of variation, and to learn the effects 
on the children during their emotional set-backs. 

That will require that we measure hundreds or perhaps 
thousands over a certain number of days. 

If there is any appreciable effect on human 
performance, we expect it might show up, and we hope 
in another year to get that underway. 


We have underway one project which might be 
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of interest to you and which pertains to this, and 
that is the study of the effect of air pollution on 
respiratory performance. It is obvious, as you 
breathe the stuff in that a person whose lungs are 
already impaired in their function, from various lung 
diseases like emphysema, might not perform as well. 

It is the subjective values you get from some tests 

of certain numbers, as to whether a person is perform- 
ing better or worse. 

In Los Angeles, we have a medical officer 
at work trying to devise tests «.*rom those which are 
available, with modifications of course, of those who 
have a diminished respiratory reserve, which shows the 
eTiect ort air) pollution. 

For instance, a person may have on the 
regular days -- a respiratory rate -- let us say, the 
ordinary person performs at the rate of 100; he may 
perform customarily at about 60 under certain conditions. 

We want to watch over them for a few days 
and see what happens on the air-pollution days. We 
are establishing air-conditioned rooms under ordinary 
alriconditions, of a type of air conditioning using 
charcoal filters, from which they take out these things 
from the atmosphere, as far as we can do it, and we 


will see whether taking a person out of the Los Angeles 
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atmosphere, and putting him into a clear-air room 
for a few hours -- whether there will be any recovery. 

I mention these to give you an idea of 
what kind of things we hope to do. 

THE CHAIRMAN: That is very interesting, 
Doctor Breslow. 

It stands to reason, speaking of the effect 
on school children, that if you take a hot day, when 
every breath you take is difficult, and there is eye 
smarting, that they are not in a position to do a 
good day's work. It affects the whole economy of the 
community. 

You have not the urge to do anything with 
that at the present time? 

DOCTOR BRESLOW: No. Possibly the evidence 
we have already may be of interest. 

You have heard about the chemical system of 
alerts in Los Angeles, which is in three stages, and it 
is the thought of some of us that perhaps some real 
drastic action may be necessary, and that is being 
given consideration by the biologists. Lt 2Sekn 
relation to something which is happening to human life, 
and we think perhaps people will become obviously ill 
or die before there will really be imposed the drastic 


powers which have been contemplated. 
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We feel since people will be seeking such 
a biological indices, we should try to establish a 
biological index. 

We are trying to keep a daily observation 
of 4,000 patients in nursing homes, who are, for the 
most part, seventy years old or older, patients who 
are quite frail, many of them bed-ridden, and can be 
earried off with very small changes. They die off 
at a very high rate. We watched that situation closely 
in Los Angeles the first week in September. The 
mortality amongst this population rose quite markedly 
during that period. It does not rise very markedly at 
any other period. 

Another thing is we are taking a look at 
several thousand employees in several different plants. 
We have no direct measure of the efficiency of pro- 
ductivity, but we are simply ascertaining the number 
of persons on each day who are observed visiting the 
nurses or the doctors! clinics for respiratory com- 
plaints of any kind, the eyes, nose, throat and lungs. 

Ordinarily, on any one day, the number of 
persons who visit such a clinic is well under one-half 
of 1 percent. That is on @ daily basis, 

During the period when there was relatively 


high temperatures in Los Angeles, the rate went up very 
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substantially. So at least there was the loss of time 
of a man, in going from his place of employment to the 
dispensary, and coming back again. 

THE CHAIRMAN: With the consequent reduced 
productivity? 

DOCTOR BRESLOW: Yes, He was not working 
at his place when going to the dispensary, and it 
represents a great loss of time. Of course, there 
are others who do not go to the dispensaries, but they 
just "cuss" it out, but they would not be performing 
much actual service. 

MR. GORDON: Do you think in connection 
with a number of these complaints, that they are imagin- 
ing these troubles are happening to them? 

DOCTOR BRESLOW: There is no doubt about 
a certain psychological complaint. When a person says 
he has a headache due to the smog and feels depressed -- 
and that is important; we only get some information 
through these individual statements that it is due to 
the smog -- of course, there may be just as many head- 
aches next Tuesday as on last Tuesday, but next 
Tuesday it may be due to something entirely different. 

MR, ELLIOTT: Coming back to Los Angeles 
for a moment: supposing things do not get any worse 


in the next five years, people will perhaps have accepted 
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this as a general condition, and think nothing of it. 
DOCTOR BRESLOW: That is one point of view. 
HON. MR. KELLY: You cannot go on what 
people write in, because in the Noranda Mine, they did 
not put in this aluminum dust treatment for silicosis, 
and we had a curious thing happen, that where some 
miners accused us of using them as guinea pigs in the 
Porcupine Mine and the camps, the other fellows in 
Noranda were asking us why they did not get the same 
treatment. 
You cannot win either way. 
MR. BELYEA: Doctor Breslow, you have been 
talking about the possible health effects in areas 
where there is smog, or after some prolonged temperature 
inversion, where the contaminants were built up to several 
dozen, or perhaps a hundred times that of normal life; 
if there is some doubt about that having a health effect, 
and does not prove what you say about an area like the 
average eastern state, which never have temperature 
inversions or perhaps only for just a few hours at night, 
would it not seem very unlikely that you could call it 
a "health problem"? 
DOCTOR BRESLOW: I am not a meteorologist. 
I think they should try to answer that. 


MR, MAGA: Sometimes they have some very 
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severe temperature inversions in the east, when you 
have outbreaks of cold, coming down from Canada. 

MR. BELYEA: I have been trying to check 
and I found that Cleveland has checked for a number of 
years, and the longest they had was eight days. 

MR. MAGA: In general, the midwest and east 
have temperature inversions which last a few hours, or 
less than an hour, but occasionally they get one of 
these so-called "high pressure areas", which may be 
somewhat prolonged, 

They have had some high pressure areas in 
Texas, and it has a great deal of industrialization, 
and heavy industries at that. 

They have sometimes prolonged inversions 
and there the country is very flat, and they have no 
laterals restricting, and apparently the higher winds 
keep transporting the stuff out. 

BY THE CHAIRMAN: 

Q. You are not prepared to say, Mr. Stead, that 
California is in a position to advise very much on it? 
Bs, I know one point which I might bring up, 
and it is this: last month, there was what was called 
a nation-wide conference back in Cincinnati, to which 

every state was asked to send representatives. When 


we got there, it was found that there were three groups 
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of people with different attitudes, one from the east 
coast, who had been for years under a smoke-control and 
some abatement programme; the industrial hygiene people, 
concerned with indoor conditions, work rooms, ascertain- 
ing the maximum allowable concentration about twenty 

or thirty times as high as you have encountered out 

of doors. 

Then there was the small group of people 
concerned with the type of thing we have in Los Angeles. 

It was found they were so far apart in 
their attitudes and approaches, that there was need 
to get some common denominator, as the smoke abatement 
people have concerned themselves very largely with 
the cleanliness of the air. 

Q. That is the stage at which you are today? 
A. Their yardstick has been the fall-out measure- 
ment in terms of tons per square mile. 

It is utterly impossible to co-relate tons 
per square mile with fall-out, or even tons per square 
mile of materials which have remained suspended in 
the air in gaseous form. 

So the proposal was made in connection with 
a common denominator, that we were concerned with the 
type of air pollution in this Los Angeles area, and 


with these aerosols, that is, the fine particles in 
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the air, collected into boulders and chunks, which 
would fall down and land on the sidewalks. 

Therefore, in our recommendations, we 
suggested that the problem of aerosols be given some 
consideration, to determine them by themselves, rather 
than after they have had a lot of boulders formed in 
them. 

That means you would collect your samples 
in a continuous filtering sampler to begin with, and 
later, with a thermal precipitator, to determine the 
particle sizes. 

But, at least, let us measure the cleanliness 
by what is in the air, rather than by what has fallen 
to the ground. 

MR. MURDOCH: I see smoke coming up from 
the smoke stacks, probably more than I have seen in 
the past few days. Oh, I see; it has something to do 
with the anatomy building? 

THE CHAIRMAN: Yes, they perhaps have the 
same condition we have, that the public buildings are 
the worst offenders. 

BY DOCTOR EVIS (Secretary): 

Q. What would you say about the different 
agencies touching this problem? The engineers in our 


Industrial Hygiene Branch say there cannot possibly be 
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any detrimentally-ill effects from air pollution. 
because the level of contamination was so iuch below 
the factors they run into all the time. 

Would you care to comment on that? 

A, Yes. When we personally became interested 
in air pollution, back in 1931, we found that in the 
early 1930's in Los Angeles they would have it two or 
three times a year, and this index (indicating) -- and 
I will summarize it;-and on those days they would take 
samples of sulphur dioxide, sulphur dioxide and formal- 
dehyde, and the usual things which had the M.A.C. -- 
which were irritants - but they would never get one 
part per million. 

So most people assumed it was just some 
mysterious substance which we had not found, but when 
we found it we would know it, because the only thing 
which could produce this traumatic effect on the eyes 
would be something which we would find in the order of 
20 or 30 parts per million. 

This retarded the development for at least 
ten years during which they have been searching for the 
20 parts per million of an unknown substance. 

Only a few years ago, we finally began to 
reconcile ourselves to the fact that there is not 20 or 


30 parts per million of anything that is significant, 
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and we have to hunt for something which can produce 
the traumatic effect with one pert per mitiion or Jess. 
The one part per million in a ecibic mile of air is 
still many tons, so the problem remains very important. 

On the other hand, you were looking for 
a thousand tons per day or more of something, but it 
had to be something with one pare per mri rion orttess, 
and which had this traumatic effect. 

It seemed impossible, becaus2 of these things 
discharged, none of them fit this condition, and it was 
Only when we realized we had a reaction in the atmos- 
here, perhaps of an oxidation type, that we began to 
further enquire into it, and when we pinpointed up the 
two, then we realized it was very unstable, and then 
we began to get some idea of how this apparent paradox 
COUsa exist. 

It still exists, because with these industrial 
hygiene samples, we had to use a method which consisted 
of putting a large amount of air through a sampling 
device, and in the device for the absorption of waste 
into the collecting device, and we found there were 
many, many cubic feet of air involved. 

There is absolutely no hope of knowing that 
the impurities left in concentrated form in the 


collecting device are the same as were in the atmosphere, 
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because the dynamic energy is entirely different 
than the dynamic energy which goes on vin.the test tubes, 
in a chemical laboratory. 

So you will really not completely under- 
stand the compounds which are actually being inhaled 
from the air, until you examine them in vevo, that is 
by testing with a spectograph with different lengths, 
or some way of identifying the different sources of 
energy, While they are at the ambient air form. 

Frankly, that is the reason why we have pro- 
ceeded with the development in the last year of what we 
call the “environmental testing facilities", by which, 
to all intents and purposes, we have enclosed a large 
area -- maybe 10 or 20 acres in extent -- and in that 
area we have created true smog just the way it is 
created in the normal Los Angeles Basin, and having 
a proportionate number of motor vehicles discharging 
various emissions, and we will either use natural or 
artificial sunlight, and we will let the smog dynamic 
phenomena develop and there will be a full development 
of vegetation and normal life, so it will be, to all 
intents and purposes, a chunk’ of the Los Angeles Basin, 
and that is where we will do our co-relating work, by 
measuring the effects on humans and animals, but what 


is more important, measuring the effect of some of 
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these measures for restricting vehicles or restricting 
incinerators, because we can put and take at will. 

But I point out that is the reason why I 
said earlier that I did not think it was necessary to 
take the Industrial Hygiene talent, and apply it to 
the outdoor air in the same form. 

I think we will have to look forward to 
undertaking a new and extreme microscopy, and an 
entirely new adoption of the spectograph method, because 
we have to study the ambient air while it is in balance. 

BY MR. MURDOCH: 

Q. Just along that line; it could happen that 
new industries manufacturing new products, giving off 
new gases or fumes, or new processes like the develop- 
ment of the catalytic processes in the gases from the 
oil drums, and some changes in industry, could produce 
changes which would be very significant. 

A. Supposing we reproduced the Los Angeles 
mixtures, some small, small intensified, but in the 
same proportion, would it not be tremendously valuable 
to try out the 50 percent. reduction of sulphur dioxide 
to see what effect it has, and try out the elimination 
of the smoke-producing operations or combustion, or 


possibly the radiation? We might be surprised. We 
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might have a dynamic balance of reaction, or perhaps 
we might attack it from the wrong side of this teeter- 
totter, and make it worse, 

Or if somebody came up with an additional 
neutralizing addition to the air? There are so many 
variables that we have the opportunity to empiracally 
treat things on a somewhat technical basis, and yet 
hope to make the decision as important as the decisions 
being made in Los Angeles. 

Q. The need is there for something of a 
catalytic nature -- 

A, Look at the so-called catalyst such as 
are used in the oil refining industry and what was not 
fed into the thing was escaping into the outside air. 

Q. Another point I would like to mention. On 
the train, we were in conversation with a lady who 
came from Windsor and who was taking her husband to 
England many years ago, and the doctor said, "Do not 
take him to England; he will only last a short time. 
You had better take him to California". 

So she came out here, and he was here thirty 
or thirty-five years. I did not ask whether the 
husband was still with her or not, because I was afraid 
to go any further along that line, 


I also spoke to a man in Los Angeles who 
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said that some people are getting quite concerned 
about this smog. They can move out if they want to, 
but there is a certain effect on the health of the 
youngsters and so forth, and they are wondering how 
Pareitise+foing totezot 

There is a psychological effect on them, 
if they have a couple of children with asthma, and 
this conditior seems to aggravate that. 

What I am getting down to now is a final 
point, and that is the medical doctors: are they 
quite concerned about this, or are they just taking 
& passive interest in it, or are they really concerned 
and are they offering any spontaneous suggestions? 

A. This may sound frivolous, but the last 
people to acknowledge that this was perhaps a public 
health programme were the officials of the Public 
Health Agencies, and next to the last people were the 
members of the medical profession. The rest of the 
population have the conviction, as I said in the 
first place, that they will be "caught by the seat 
of their pants’) so to speak. 

In regard to your question about people 
leaving Los Angeles, and getting back to the point 
Mr. Elliott mentioned a little earlier, that people 


get used to it: 
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California was not settled by the gold 
miners, That was but a small percentage of the popula- 
tion. The real immigration to California came about 
1885, when the railway came through, and they were 
selling lots in New York for $10,000, which were about 
a mile out under the ocean, They realized soon that 
in this state was the soil and the climate, and the 
big immigration came because of the climate, and the 
people were sorry when the mountains disappeared and 
then the sunshine and the blue sky disappeared, and 
they first of all got mad, and more recently they have 
become quite a little scared -- put it that way -- 


from the fact that their climate has been taken away 


from them, 

Q. The mountains disappeared because of the 
inversion? 

A, Yes. 


BY THE CHAIRMAN: 
Q. You said it was a frivolous statement -- 
A. I said it was, because we were the last to 


learn. However, seriously, I do not think it is too 


frivolous. 
Gs We have all heard and read about "Sunny 
California". We have heard that for many years. 


After being here and living with it, quite 





7 


Baie! _ - 
ee 
r 7, 
bfog edd yd betsiee tom, asw. atoiohi 29 ee “7 


-rfugog oft Yo syetiepteq Ifann s dud sew sen aca 


7. ; 
> ve 
‘ ; 
ms ; A. 2 _s 
| ne : ; : 



























- 


t0dS omso sirrrotiisd oF Gotsargtamt leon Laat okt 
STW yed? bos ARUOTAD emo ore one cnet Stata | 
Toss erew dotew 000, OLF +o Aso well nt svol antiga 
Jads cooa bestiser youll ,ageco ont tebe Jue oftm 2 
ai? one ,etamifo efit bas Lios end saw etsse elds: at 
sit bia ,etsmito sid lo eausoed “ans Nok east aee aid 
bre bets eeqsath ack sdnsom ong nsw ros etew alqosg 
bas benseqysnth ye ould eas bus enidenve sat noad 
Sven yout yléneoem siom bee , bam sox Ife to garly soalies 
"- ¥sw Jenit Yt duq -- bersoe eltdtt s ettup emoned — 

Ceawe MBH se need epi atamilo gteris sadd to2L1 ong mon? 
| “mad mora : 

oe Yo saunvad box eeqqsalb git einem siT oD 
| _ tnoleyeval. 7 
| . beY A 

:MAMATARO. AHP YS alle 
-~ tueusdsse avoLovis. 8 asm, ti bisa voY «8 2 
oF: te jal sn? lala aw penaoed .8w Jt btsa I oA 
ood af 3 Amide jon ob I ,y¥lawotves yrevyewoH .oxmel- 
a 
sical suods baer bas braen ffs Svei oW +B > 
2289 Wasa x02 Jadd bused ever a Taboions 09 
—* sdtup (ot ditw gatvil bos even anted teats 


-670~ 


frankly you do not have any. 

I can see why the native Californians, and 
those who have lived here for years, would be just as 
sorry as they possibly could be. 

A. The emigration is more than counterbalanced 
by the immigration, but the hotels wnere people formerly 
came for the winter -- such as in Pasadena -- are empty. 

I went into the Hotel Green which was one 
of the popular hotels, and I was dumbfounded because 
it has always been chock full of people during the 
season, and it looked just like a morgue, and in 
talking to the hotel manager, he said that was true 
of all the winter hotels. 

THE CHAIRMAN: Mr. Stead, I am afraid we 
will have to call this off as we have an appointment 
with Professor Tebbens at three o'clock. 

MR. BRANDON, Q.C.: Mr. Stead and associates; 
we have enjoyed your remarks very much, and we have 
noticed the diversified thinking, as compared with some 
about which we have heard before. 

However, I know when we go back to Ontario, 
we will have gathered a great deal of information here 
which will prove most fruitful in our own province. 

MR. STEAD: We were delighted to have you. 


I know Doctor Merrill will be disappointed, and I do 
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hope we can exchange notes by mail, if not otherwise, 
because we are all interested in this matter, and 
would be glad to assist you in any way we can. 


THE CHAIRMAN: Thank you, very much. 


-~--Mr. Stead and associates retired. 


— eee 


---Whereupon a short recess was had. 
---Whereupon, at 3:55 o'clock p.m., the further pro- 
ceedings of this Committee convened in the office 


of Professor B. D. Tebbens, Assistant Professor of 
Industrial Hygiene, at the University of California. 


— meee 


Benes eee N.S 
Assistant Professor, Industrial Hygiene, University 
of California, but not being sworn, deposes and says: 
BY THE CHAIRMAN: 

Q. Professor Tebbens, we would be glad to 
have you proceed in any way you think desirable. 

A, I am trying to establish here what your 
major interest is. You are a group of Legislative 
Assembly men? 

MR. MURDOCH: That is right. 
THE WITNESS: It is called by a different 


name ? 
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MR. MURDOCH: We are in the dual capacity 
of the Legislative Assembly, and the Senate. 

BY THE CHAIRMAN: 

Q. This is a Select Committee set up by the 
Ontario Legislature to study all phases of air pollution 
and smog control and report to the next Session of the 
Legislature. Briefly, that is why we are here. 

A. that 1s 2 big job. My particular interest 
is very largely a technical interest in that actually 
I teach a course in air-pollution control in the 
University. 

Basically, we have to start out with the 
engineering people, to give them an acquainticeshin 
with the characteristics of air pollution, but we do 
not know all about it. 

In addition, in the University, we have a 
Bureau of Public Administration, which has done some 
work to try and pool together the legislative aspects 
of the air-pollution control, and I had arranged with 
Mr. Scott to see you on Wednesday, but perhaps if I 
call him now, he may be able to come down today. 

DOCTOR EVIS (Secretary): Mr. Maga was 
going to try and arrange with Assemblyman Byron Rumford 
to meet us on Wednesday simultaneously with Mr. Scott. 


THE WITNESS: Perhaps if you could be here 
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on Wednesday, that would be the best time to see Mr. 
Scott. 

DOCTOR EVIS (Secretary): Mr. Maga was going 
to ask Mr. Rumford to perhaps come to the hotel to see 
the members of the Committee. 

BY THE CHAIRMAN: 

Q. Supposing we have a chat with you for a 
few minutes now? 

DOCTOR EVIS (Secretary): Is he Mr. May's 
successor? 

THE WITNESS: No, I do not think a successor 
has been chosen, but Mr. Scott was in that thing with 
the Bureau of Public Administration, and this particu- 
lar publication (indicating) is his. I thought he 


would be helpful from the public-administration side 


OLwats 
Mr. May died just about ten days ago. 
BY THE CHAIRMAN: 
Q. Will you just give us an idea of what is 


going on here, Professor Tebbens? 

A, Alright. In my capacity, in the technical 
side of it, I have one major research project underway. 
It is the research project of trying to define the 
characteristics of solid materials which come from 


combustion. 
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Now, "solid materials" sounds like "smog" 
basically. Then the question arises, "What is smog, 
and how is it formed?". This is the fundamental 
aspect of air pollution I am tackling. 

We are finding some interesting chemicals 
in smog, which are not pure carbon. As a matter 
of fact, some of these chemical compounds are known 
to be cancer producing. 

Q. You are finding them in the smog? 

nN, Yes, we are finding them in the smog. No 
matter how you make smog, whether from burning natural 
gas -- which is our fuel here -- or from a whole host 
of other matters, it is known to come from engine 
smoke and automobile smoke, and apparently it is more 
fundamental than just saying itis from automobiles or 
coal. It is the combustion where we get different 
kinds of chemicals, as by-products. 

Q. I am glad you mentioned that, because our 
major problem is smoke as you can see it, and not so 
much the unseen air pollution. We have something 
which you can see and feel and which dirties clothing 
on the wash lines. 

AS We are convinced now that when you make smog, 
you make some of the other chemical compounds which 


have been proven to be cancer producing when painted on 
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the skin of a mouse. That does not prove they have 
anything to do with humans, but it is interesting as 
a source of possible trouble. 
BY MR. BELYEA: 
Q. Do you consider there is any difference 
between smoke produced in the inside of a building, 


as against smoke which has been irridated by the sun- 


light? 

A, I took the smoke reading out of the smoke 
stack. The smoke is produced, and immediately 
sampled. 

Q. The Pollution Department was doing a large 


amount of sampling, and the same thing out of doors? 

A. Yes, 

Q. And you would not be in a position to say 
whether there is any considerable difference between 
the cancer-producing properties of one, as against 
the other? 

A, No, we are not attempting to do any biological 
work, We are not saying it is a. cancer-producing 
chemical, but it is a chemical known to produce cancer 
in mice when painted on the skin. 

Q. If the smoke has not been irradiated by 
sunlight, I think from industrial employees there should 


be a large number of statistics obtained which would 
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prove or disprove the higher incidence of cancer 
in these men, as against the ordinary men on the 
street? 

A. There is some slight indication in recent 
Studies by the State Laboratory here by Doctor 
Breslow, who has studied cancer 28: associated 
with occupations, and he found indications of an 
increase of the cancer rate in welders, and so on, 
and one other classification, that of marine firemen, 
and others who have been exposed to smoke in their 
work. 

Q. Have they made a particular survey of these 
men, as against the states which have not the 
statistics? 

A, They have not questioned the men themselves. 
They gather their information from questionnaires, 
as I understand it. 

I cannot give you the details of how they 
did it, but several categories of occupations showed 
up as having some indication of cancer. 

Q. I did see the X-ray slides of many thousands, 
and in various types of industry, and I know men who 
have had a great deal of experience have not seen any 
indication of it as yet. 


A. It is a moot question. 
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Q. The rate is apparently so low, that if 
there is an increase, it is not too significant? 

1 No. 

BY MR, MURDOCH: 

Q. We believe we are causing a great deal of 
damage to property through smoke and fly ash, and 
it has been indicated to us that if you could get a 
better combustion, you can sometimes get rid of the 
smoke and the ash, but you may produce something 
which is more dangerous to health than you had to 
begin with. 

I think that is something which has to be 
given a great deal of consideration. 

A. I think that has occurred in the more recent 
thinking in Los Angeles, that they were getting rid of 
a great deal of sulphur dioxide in the air, and now 
they are beginning to wonder if sulphur dioxide 
neutralizes some other things, and removing it might 
have been a harmful procedure. 

i1ido not know that I subscribe to that, 
but I know I have heard it. 
BY DOCTOR EVIS (Secretary): 

Q. it tava veryetouchy thing tovde. Doinot 

take it out. 


ne Yes, I know. TMiiesiasoneatinnc i ehave been 
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working on. 
The second is to continue the sampling of 


smokiness that I am making on the roof of this 


building. 
BY THE CHAIRMAN: 
Q. Did you let some smoke out of this building 
a little while ago? We saw some good, dirty smoke 


coming out of this building. 
A. It was not anything with which I had 
anything to do. 

This has shown some rather interesting 
phenomena. This (indicating) is a year's sampling 
on the roof here, just taking in a two-hour sample of 
air, and passing it through filter paper, and it 
darkens the filter paper if there is smoke in the air. 

in this (indicating) Leprourny ell vnese 
results together, and if it was a single week, I 
added up the results of over-time periods by days of 
the week, and it shows an increasing smokiness every 
day up until about noon, including Sundays. 

However, you will notice the Sunday level 
is away down, only about 60 percent. of the level 
of the other days of the week. However, it is not 
yet positive evidence of any particular source of 


smoke. They take what is going, on Sundays. 
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Industry, of course, is not going on Sundays, 
in our communities. Traffic is at its lowest level; 
people are burning the brush, and that is increased 
on Sundays, because the men are home, and are burning 
the brush. 

I cannot make any positive statement that 
it is one thing or another. It has been found that 
Sundays are different from other days of the week. 

The answer will have a great deal to do 
with where all this smoke comes from. One person 
says it is the dump; another says it is industry, 


while yet another says all the automobiles are doing 


ey I have never been able to say positively what 
the source of the trouble is. LTS Nov sof an 
irritant aspect. We get haze here on some days, 


and when we have haze, we get smoke. 
BY DOCTOR EVIS (Secretary): 
Q. This is the ceiling aspect? 
A. Mes. 


BY THE CHAIRMAN: 


Q. Do any of your ladies do their washing on 
Sundays? 
A, Yes; at least they hang the clothes out 


on Sundays. 


We do not think our haze is as bad as in 
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a coal-burning area. 


BY MR. BELYEA: 


Q. You say it breaks by noon? 
By Just about noon every day, there is that 
break. Usually we get a west wind, and temperature 


inversion, so you may not burn one-quarter as much 
coal as some other persons. I think some inversions 
break about ten o'clock in the morning, so you might 
place it as much as they do. 

Well, quantitatively, it is not too much. 

I have compared it with Pittsburg and Cincinnati with 
the same instrumentation, 

We use very little solid fuel here 
commercially. The amount of coal burned around here 
is really negligible; it just is not used as 
commercial fuel. 

We do have a good deal of oil burned. 


BY MR. BELYEA: 


Q. What is the method of sampling? 

is The A. INS. Ie sampler, 

Q. Do you use the transmission light meter? 
A. Leon 

Q. And it is the same method -- 

A It is the Hemion method, of Pittsburgh. 


Q. And you make comparisons on the same basis? 
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A. Yes. 

BY MR. MURDOCH: 

Q. What prompted these studies to be inaugurated? 
Was there any special reason, or any special demand 
for At? That is, the smoke and fly ash part of it, 
rather than the health aspect? 

A. It is sort of self-generated, in a sense. 
To be enabled to secure some information, I had a 
graduate student check some outdoor samples, and 
we found very minute evidence of some of these organic 
compounds being present. 

It seemed to be interesting enough for me 
to apply to the Public Health Service for some funds 
to look more into the question of combustion, and 
the Public Health Service saw fit to provide the 
funds. 

Thateis the history of it. 

We still do not know whether we are looking 
for a health problem; our basic interest is in the 
chemical and physical characteristic of these under 
combustion, and here is one aspect which may be 
very fundamental from a health standpoint. 

Q. From a political viewpoint, has there been 
much demand on the part of the citizens for something 


to be done? Has there been a serious complaint about 
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the smoke or ash? 


A. In this area? 
Q. Yes. 
A, You are probably aware that Los Angeles 


raised a great hue and cry. 

Q. A hue and cry from a health standpoint 
rather than property damage? 

A, Yes. In this area, we have a few days a 
year when there is similar eye irritation to that which 
has been noted in Los Angeles, and slowly, over a 
period of perhaps five or six years, people have 
become a little more concerned every time this 
phenomena occurs. 

Theroutery omethe *partcof the public, as 1 
see it, has not been a terribly strong outcry, but 
almost a voice in the wilderness. 

Q. In Toronto, we had at one of our Committee 
meetings, three gentlemen who came to complain about 
the conditions under which they were living in their 
homes, They were speaking for all their neighbors 
who were complaining about the fumes and smoke ash 
from one particular plant. 

Your situation is that people began to ask 
questions? 


A. Yes. I think so, from what I have heard. 
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Of course, I do not have public contacts of the kind 
the Health Department has. I am in the University 
and we are teachers and researchers. 

The local Health Department undoubtedly 
hears the points you bring up, because I am sure 
there are local complaints of conditions about some 
factory, or some dump that is burning, and so on. 

I have heard of those. They usually write to 
the Health Department. 

BY MR. BELYEA: 

Q. Do you know if anybody has made an estimate 
here of the property-damage costs per capita? 

A. I do not know of any such estimate, no. 

Q. There have been various estimates made, I 
know, in England and so on, but I doubt if there is 
any real work behind it. 

Dy It has to be a "guesstimate"”, so to speak. 

I do not know of anybody in this community 
who has looked into that. 

THE CHAIRMAN: My impression, when looking 
at the houses, is they are pretty clean as compared 
to many coal-burning communities. 

BY MR. GORDON: 

Q. That is, they keep clean longer? 


A. Yes. They are fairly clean. I think that 
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is evidenced in more ways than by a chart. 

BY MR. BELYEA: 

Q. Yet you think it is important enough to 
make a study of it? 

A. I think it is, because, to me, this whole 
question of the air-pollution problem on the West 
Coast -- whether it is eye irritation, haziness, 
loss of visibility and so forth -- is related to com- 
bustion somewhere. 

IneLos: Angeles, their main pointe ie that it 
is incomplete combustion of automobile fuels which 
ip causing the eye irritation. 

We see a little of that here, but much less 
than in the Los Angeles area. 

I think combustion has a great deal to do 
with this loss of visibility we have on some days, 
and has some relation to the ceiling which may not 
be too bad. 

I personally am of the view that combustion 
is thes basis’for much of the air pollution problem. 

oF Looking at this chart (indicating); it 
could not be the sea breezes? 

A. I think it is due to some meteorological 
pattern. 


Q. I suppose that breaks the temperature 
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inversion at the same time? 

A, Yes, there is a tendency for everything 
to happen at once. 

Q. I think that is interesting to everybody 
here, to see how the inversion can build this concen- 


tration and attain unusual levels. 


A. Yes? 

Q. The fact that it does drop down -- 

A, Rather precipitately, yes. 

Q. Down to probably 50 percent. of the maximum? 

A, Yes. This (indicating) is the average of 
the year's condition. it is not just a week or a 


couple of days; it is a whole year. 
Of course, on a yearly basis, it is not for 

a Sunday or a Monday or any otherday of the week. It 
is averaged out. 

Q. I understand you have inversion on about 
300 days of the year? 

Ge Something like that. It is very changeable. 
It is not always low down. It may be up several 
thousand feet. 

Q. There are very few stations measuring it 
at night, and we do not know what we have. 

A, I also take my class out to a first-class 


weather bureau station, and also the airport. They 
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take samples four times a day. 

A, When we were down there last Saturday, they 
showed us an inversion of 500 or 600 feet thick. It 
was definitely there. We took a ride in the Goodyear 
Blimp, and we noticed how much warmer it was. 

BY MR. MURDOCH: 

Q. I was amazed at how many people were on the 
streets last night, and even after we went to bed, 
there were noises down below, and I could not see 
there was very much to it, because late at night and 
early in the morning is the time the air is clean. 

A, Yes. 

Q. Can you tell us what you found from some 
of the stations? 

A. "Charlie" Gruber, in Cincinnati, took samples 
on a I.A.S.C. sampler, and he got higher samples at 
night, and as there was less industrial smoke at 
night time than in the day time, apparently he attri- 
buted it to the temperature inversion. 


Here (indicating) is a summary of his 


stuff. It does not show as big a break, as my studies 
indicate. 
Q. They have another aspect, and that is that 


the engineers in a plant blow their tubes at night, 


when nobody is looking. 
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Ay There has been some complaint about the 
opening of the dump on the waterfront at Berkeley. 
When they light it, a column of smoke rises. 

Q. Is that the daily garbage they are burning? 

A. It is not garbage. It is combustible 
refuse. The people complain that they are burning 
it at night when people are not looking, and that is 
what they have been doing. 

BY DOCTOR EVIS (Secretary): 

Q. How long will it be before you publish 
your findings? 

ie I have sent this in (indicating) for 
publication already, but I have no word of whether 
1%) Wii be puplished or not™. 

BY MR. BELYEA: 

Q. Are you acquainted with other universities 
giving courses? 

A. I know of some short courses. 

Q. There was a Professor in one of the Districts 
in New York, gave a course, and I was wondering if 


there were any others. 


A, An academic course, during a regular 
session? 
Q. Yes, I believe at Berkeley. 


A, I was not aware of their course, although I 
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have not followed it carefully. Ours ma:7 have 
been one of the first ones. We started in 1949. 
Are you interested in a description of the 
course? 
MR. BELYEA: Yes, that would be interesting. 
THE CHAIRMAN: If there is nothing further, 


I think we will “shove orf". 


~--Professor Tebbens retired. 


---Whereupon at 4:30 o'clock p.m., the further pro- 
ceedings of this Committee adjourned until Tuesday, 
UChaner UIC 955 at oslo "Clock, ai. 
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APPENDIX "A" 


State Department of Public Health 
Analysis - AIR POLLUTION INVESTIGATION PROGRAM 


for Fiscal Year 1955-56 


The attached budget for Air Pollution is intended 
to support an intensification of the work initiated by the 
Department during the current fiscal year with an alloca- 
tion from the Governor's emergency fund. 

In the preventive medical field this will include: 

1. Analyses of mortality of populations exposed to air 
pollution to determine whether such pollution contributes 
to death. Particular attention will be given to infants and 
elderly people with diminished pulmonary function, e.g. 
patients in nursing homes. 

2. Study of the sickness experience of populations exposed 
to air pollution through special surveys of the general popu- 
lation, schools and industrial groups, and admissions to 
hospitals. 

3. Investigation of the effect of air pollution on the 
frequency and intensity of attacks of asthma, hay fever, and 
other respiratory illnesses. 

4h. Studies of the influence of air pollution on human 
performance - in school, at work, and on the athletic field. 

5. Investigation of the effect of air pollution on other 
human functions, such as the respiratory and blood systems 

6. Determination of the relationship of eye irritation 
to the daily and hourly variation in air pollutants in an 


effort to establish which pollutant or pollutants are 
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are responsible for this effect. 

The above work will require close collaboration 
and some contractual arrangements with such organizations 
as hospitals, clinics, schools, and Bureau of the Census. 

In the environmental field this will include: 

1. Studies to further define the nature and mechanism of 
air pollution in California and develop a reliable index 
measurement or measurements. 

os otvuay Of the nature and role of aerosols in air 
pollution. 

3. Establishment of air monitoring networks in metropoli- 
tan areas and large isolated cities. 

4, Assistance to local agencies in establishing continu- 
ing air pollution control programs. 

5. Basic studies of major sources of air pollution in 
rural sareas . 

6. Special studies in field at times of unusual air pollu- 
tion occurrence anywhere in the State. 

7. Consultation and assistance to local agencies on spe- 
cific air pollution problems. 

8. Development of plan for coping with air pollution 
emergencies. 

9. Regular program of disseminating information on air 
pollution to all parties and agencies. 

The laboratory work and statistical operations 


will support the studies outlined above. 
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BUDGET FOR AIR POLLUTION INVESTIGATIONS 


Other current expenses Budget Item 195 


DIVISION OF ADMINISTRATION 


Bureau of Business Management 


Rent $4,500 
Office Equipment eden 
Total, Bureau of Business 
Management $11,987 
Bureau of Health Education 
Salaries and Wages 
Health Education Consultant 
$458-556 $5,496 
Less Estimated Salary Savings 2500 
Total Salaries and Wages $4,946 
Operating Expense 2,900 
Total, Bureau of Health 
Education $7,446 
Bureau of Records and Statistics 
Salaries and Wages 
2 Associate Public 
Health Analysts $505-613 SSW a 20) 
1 Assistant’ Public 
Health Analyst 415-505 4.980 
1 Junior Public Health 
Analyst 341-415 4,092 
1 Accounting-Tabulating 
Machine Supervisor II 415-505 4,980 
1 Tabulating Machine 
Operator 268-325 3,216 
2 Intermediate Typist 
Clerks 231-281 5,544 
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Total $34,932 
Less Estimated Sulary 

Savings -3,493 

Total Salaries and Wages $31,439 


Operating Expense 


Tabulating Machine Rental _ $1,200 





Total, Bureau of Records 
ANG sbevistLles 


DIVISION OF PREVENTIVE MEDICAL SERVICES 
Bureau of Chronic Disease Control 
Salaries and Wages 


1 Public Health 
Medical Officer III $745-1050 $8,940 


1 Public Health 


Medical Officer II 676-950 S12 
1 Intermediate 
Stenographer-Clerk 243-295 _ 2,916 
Total $19,968 
Less Estimated Salary 
Savings -1,997 
Total Salaries and Wages $17,971 


Operating Expenses 


Travel, printing, telephone, etc 3,000 
Contractual Services ~55, 000 
Total Operating Expenses $58,000 


Total, Bureau of Chronic 
Disease Control 


DIVISION OF LABORATORIES 
Salaries and Wages 


1 Chief Research 
Chemist $613-745 $7 , 356 
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1 Research Chemist $505-613 $6,060 
2 Assistant Public 
Health Chemists 415-505 9,960 
1 Intermediate Clerk cleo sg) Oe 
1 Laboratory Assistant 231-281 Ae 
Total $28 , 320 
Less Estimated Salary 
Savings 2,968 
Total Salaries and Wages $25,952 
Operating Expenses 5,500 
Equipment 
Technical 35,000 
Total, Division of Laboratories $66,452 
DIVISION OF ENVIRONMENTAL SANITATION 
Salaries and Wages 
1 Chief, Bureau ‘of Air 
Sanitation $745-905 $8,940 
1 Senior Engineer 613-745 7350 
2 Associate Engineers 505-613 12,120 
3 Assistant Engineers 415-505 14,940 
3 Intermediate Typist 
Clerks 231-295 8, 316 
Total $51,672 
Less Estimated Salary 
Savings S500 
Total Salaries and W ges $46,505 
Operating Expenses 9,000 
Total, Division of Environmental 
Sanitation 9555505 
Total Budget for Air Pollution Iavestigations $250,000 
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APPENDIX "B" 


STATE DEPARTMENT OF PUBLIC HEALTH 
Proposed Air Pollution Investigation Program 
Fiscal Year 1955-56 
PREVENTIVE MEDICAL ASPECTS 

The preventive medical program in the field of air 
pollution projected for the fiscal year 1955-56 would con- 
tinue the surveillance of health effects from air pollution 
initiated during the present year It will seek to deter- 
mine and measure any adverse effects of health which result 
from atmosphere pollution such as those suggested by inves- 
tigation during the past several months 
Project 1 Analyses of mortality of populations exposed to 
air pollution to determine whether such pollution contributes 
to death. 

Particular attention will be given to infants and el- 
derly people with diminished pulmonary function, e g , 
patients in nursing homes 

in the London, Donora (Pennsylvania) and other air 
pollution disasters, elderly persons with lung or heart disease 
were most seriously affected California has suffered no 
such disaster to date and investigation thus far has revealed 
only very slim evidence of any fatal effect from air pollu- 
tion in the state However, it is important to ascertain 
whether such effects may be occurring 

A sizeable group (several thousands) of elderly per- 
sons with frail physique would be observed during a 6-12 


month period to determine whether the mortality in the 
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group increased during periods of air pollution The study 
group would be drawn from persons in nursing homes, old-age 
homes, and other institutions housing people 60-90 years of 
age who might be the first to manifest a fatal effect. A 
System would be established to provide daily mortality data 
for this population Such data, when correlated with en- 
vironmental measures of air pollution, would serve as a 
fairly sensitive indicator of air pollution. asa factor in 
death 
Project 2. Study of the sickness experience of populations 
exposed to air pollution through special Surveys of the 
general population, schools, industrial groups, and 
admissions to hospitals 

Conceivably, air pollution may cause sickness or dis- 
ability though not death. To ascertain whether such a morbid 
effect is occurring would require assembling a study group 
and establishing some system for recording the sickness 
experience on a daily or weekly basis Such systematically 
recorded illness would then be studied in relation to epi- 
sodes of air pollution as determined by environmental meas- 
ures A sample of the general population would be drawn 
by contracting with the U.S Bureau of the Census in a manner 
Similar to that of the Celifornia Health Survey which was 
utilized during the air pollution studies this past year. 
Study groups of school children, industrial employees and 
possibly other groups would be assembled by arrangmenent with 


school administrations and industrial plants This survei- 
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llance of the health effects would, of course, take 
advantage of present systems for recording the sick- 
ness experience of the groups being observed, e g , school 
and industrial medical and nursing records 
Project 3 Investigation of the effect of air pollution on 
the frequency and intensity of attacks of asthma, hay fever, 
and other respiratory illnesses 

Los Angeles physicians have reported the clinical im- 
pression that patients with asthma and other respiratory 
diseases suffer an increased number of attacks during periods 
of air pollution However, this remains a mere impression 
No actual data have been found to substantiate it 

Again, as in the case of proposed mortality and general 
morbidity studies special populations would be assembled for 
observation Selected physicians would be asked to co- 
operate by maintaining a systematic record of the attacks 
of illness among a pre-selected sample of patients with 
asthma and other conditions that might be affected by air 
pollution In addition, persons with emphysema might be 
selected from among an older age group by use of the chest 
x-ray and observed to determine whether or not episodes of 
illness coincided with periods of air pollution. 


Project 4. Studies of the influence OfeagirnpolLiuvion ‘on 


human performance -- in school, at work and on the athletic 
field. 


Air pollution may adversely affect human performance, 


physical and mental, even though it causes no recognizable 
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illness or mortality. In fact, some evidence suggesting 
this came from a survey of Los Angeles school children this 
past year. 

It is proposed that a definite sample of school chil- 
dren, who are exposed to air pollution when it occurs, would 
be subjected to periodic physical and mental tests during the 
air pollution "season". Tests might cover athletic abilities 
of various types as well as intellectual performance on 
arithmetic prablems and the like. Analysis of performance 
in relation to periods of air pollution would indicate 
whether or not a detrimental effect is occurring. Similar 


studies could be undertaken for occupational performance. 


ENVIRONMENTAL ASPECTS 

In general, the environmental program planned for the 
fiscal year 1955-56 is investigatory rather than research in 
nature That is, it will be directed toward a study of 
what conditions actually occur in the atmosphere as deter- 
mined by field measurements and their analysis and inter- 
pretation. Laboratory work planned will relate to the 
validation and use of analytical methods for measuring air 
pollutants and equipment, particularly automatic equipment 
for collecting and recording the presence of air pollutants. 
Prnject 5. Studies to further define the nature and mechan- 
ism of air pollution in Celifornia and to develop a reliable 
index measurement or measurements 


If air pollution control is to be put on a sound 
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engineering basis, four things must be known with reasonable 
precision: 

a. The identity of the substances in the atmosphere 
which are causing the trouble; 

b. The maximum and mean intensity of these substances 
at critical times and places; 

c. The location and magnitude of the sources of 
emission of these substances, or their ingredients, 
into the atmosphere; 

d. The manner in which these substances become distri- 
buted through the atmosphere with consequent 
dilution 

If these things are known, it is possible to actually design 
with assurance either a corrective program in an area like 
Los Angeles or a preventive program in an area such as the 
San Francisco Bay. Without such knowledge, one can only 
proceed by trial and error basing his actions at best upon 
intelligent guesswork. 

The carrying out of this project will comprise, first, 
collection and careful analysis of available existing infor- 
mation and, second, the development of programs of data 
Porlectionm to 1 tie inthe caps Utilizing locally avallable 
resources to the maximum degree. 

Included in this project is the development of a system 
of measurements which, when taken together, will furnish an 


index or yardstick of urban air pollution which may be used 
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as a practical and inexpensive means of monitoring an urban 
area. A complete and continuous record of quality of the 
atmosphere is a prime requisite, in medical and biological 
studies, on the effects of air pollution as well as being 
indispensable in the planning and execution of environ- 
mental programs. 

Project 6. Study of the nature and role of aerosols in air 
pollution. 

From both a physical standpoint (visibility) and a 
physiological standpoint (eye and respiratory irritation) , 
the physical form in which an air pollutant occurs is likely 
to prove a matter of the highest importance. The detrimental 
effects of a given quantity of air pollutants in gaseous 
form may be many fold increased when the same quantity of 
the same pollutants are in the form of solid particles or 
liquid droplets. Furthermore, the size, shape, surface 
area of the particles may be of equally great significance. 
These factors are so important that they may furnish the 
explanation for many of the apparent inconsistencies in 
past information and yet relatively little attention has 
been given to them to date. This project would consist of 
seeing that information on physical form (aerosol phase) 
be incorporated into all measurements of the chemical qual- 
ity of the atmosphere and would embody the Validation OF 
methods suitable for field uSe. 


Project 7. Establishment of air monitoring networks in 


metropolitan areas and large isolated cities. 
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In only two areas of the state (Los Angeles County and 
San Francisco Bay) has anything approaching an organized 
program for the regular measurement of air quality been 
inaugurated, and yet this is the only way that one can begin 
to understand the current severity of the problem, and what 
is even more important, the rate of change from week to week 
and year to year It is undisputed that an abatement program 
is many times more costly than a preventive program, and yet 
it is impossible to inaugurate a preventive program in time 
if we wait until the air pollution condition has forced 
itself to the attention of the public 

It is planned under this project to secure the coverage 
of the three metropolitan areas of the state with monitor- 
ing networks of stations and each large isolated city of 
50,000 population or more with at least one monitoring 
station. Daily monitoring at such stations would MtLLlize 
index measurements and equipment developed or improved 
under Projects 1 and 2 above. Maximum possible use of 
local resources would be made In areas having a legally 
established air pollution control agency, that agency would 
be expected to carry out the bulk of the operation and bear 
the major cost of equipment needed State level activities 
would, therefore, serve largely to get the programs under 
way by actual demonstration, 
Project 8. Assistance to local agencies in establishing 
continuing air pollution control orograms . 


The state's activity under this project would be in 
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many respects Similar to present activities in the Bureau of 
Sanitary Engineering in the development of community sewer- 
age programs. State engineers work closely over a period of 
time with local governing bodies, and city and county 
officials, to assist them in understanding the technical 
aspects of the problem and developing a plan of action which 
is sound from scientific, administrative, and financial points 
of view. Where action or support by the general public is 
needed, the state'"'s help is indispensable in giving the 
voters the assurance that full advantage is taken of exper- 
ience on similar problems elsewhere in the state. 

In this project, following such consultative assistance 
in the developmental stages, the state will render technical 
Support and advice to control programs, particularly during 
the first critical years of operation. 

Project 9. Basic studies of major sources of air pollution 
in rural areas. 

The initial report of the department on air pollution 
in California stressed the fact that certain special types 
of air pollution of industrial, commercial, or agricultural 
origin cause serious detrimental effects over extensive 
rural areas. Examples are sawdust burners and road mix 
plants The normal process of solving these admittedly 
localized problems by leaving this solution entirely up to 
industrial, agricultrual or local governmental initiative 
has in these cases proven either too ineffective or too 


slow, and large numbers of people suffering from these types 
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of air pollution now look to the state for relief. 

This project proposes that the state study these pro- 
blems and particularly the processes or practices causing 
them and make known both to the industry in question and 
local government the most logical solution in the public 
interest. Since these problems repeat themselves many 
times and frequently move from one area to another, one 
fundamental study of each will serve many localities and 
be far more economical than studies by each locality in 
which the problem occurs. 

Project 10. Special studies in field at times of unusual 
air pollution occurrence anywhere in state. 

Unusual or abnormal episodes of air pollution furnish 
one of the best opportunities to acquire reliable informa- 
tion on many important aspects of the nature, cause, effects, 
distribution, etc. of air pollutants. One reason is that 
at times of such episodes, it is possible to relate cause 
and effect more reliably than in the Study of areas where 
air pollution is chronic because the changes that brought 
on the episode are easily noted. 

Consequently, this project calls for the state to be 
prepared with mobile field laboratory facilities to move 
quickly into any area and carry on intensive measurements 
of the quality of the atmosphere on a continuous basis over 
a number of locations. Simultaneously, studies would be 
made of unusual emissions to the air and of pertinent 


meteorological data. Not only would this environmental 
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information be of value in its own right, but it would be 
available for correlation with the medical findings on the 
same episode. 

Project 11. Consultation and assistance to local agencies 
on specific air pollution problems. 

Long before organized air pollution control programs 
are established in an area, there is a continuing demand 
for assistance on specific air pollution problems where a 
specific operation, industrial or commercial, is causing 
nuisance and property damage to a "downwind" area. The 
department has rendered technical assistance on this type 
of problem for many years, and the purpose of this project 
is to centralize this type of service and make it more 
efficient. In the past, only a token amount of technical 
assistance could be given and consequently the record of 
successful abatement of these types of public nuisance has 
not been good. 

Project 12. Development of a plan for coping with air 
pollution emergencies. 

Past experiences elsewhere have shown that air pollu- 
tion could reach disaster levels. It is essential, therefore, 
that each local agency establish a plan of action to cope 
with air pollution emergencies. The state unit will provide 
technical and material assistance in establishing such plans 
and providing the required statewide coordination. Included 
in this activity would be long-term studies to determine 


the rate of build-up of contaminants and its relation to 
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abnormal meteriological conditions. On the basis of these 
environmental findings and available knowledge of toxic 
levels of contaminants, it may be possible by statistical 
predictors to anticipate disaster producing levels of air 
pollution situations which may have reached emergency pro- 
portions. 

Project 13. Regular program of dissemination of information 
on air pollution to all parties and agencies. 

The State Department of Public Health is the logical 
choice for the performance of the following functions of 
general interest to all local air pollution agencies: 

a. Maintain a pipeline of communication between local 
air pollution units. The latest information on the 
engineering, ehemical, legislative, and other 
aspects of air pollution would be collected from 
various local, national, and international sources 
and in turn be disseminated through the state 
in the form of periodic reports, seminars, short 
courses jointly conducted with the university. 

b. Maintain a system whereby smaller air pollution 
agencies would feed environmental data of regional 
interest into one central unit for analysis, inter- 
pretation, and general reporting. 

@. ‘Maintain a central clearing house; this could be 
set up for meteorological and climatological data 
on a regional basis to fill the need of atmos- 


pheric basins without needless duplication of effort. 
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APPENDIX "Cc" 


Senate Bill No. 127 
CHAPTER 1312 
An act to add Article 9 to Chapter 2, Part 1, Division 1 of 
the Health and Safety Code, relating to air sanitation. 
(Approved by Governor June 24, 1955. 
Filed with Secretary of State June 
Se 1955) 
The people of the State of California do enact as follows: 
SECTION 1. Article 9 i8,added to Chapter @, Part 1, Divi- 
Sion 1 of the Health and Safety Code, to read: 
ARTICLE 9. AIR SANITATION 
4205. The State Department of Public Health shall main- 
tain a program of air sanitation, including, but not limited 
to: 
(a) The conduct of studies to determine the health 
effects of air pollution; 
(bo) The determination of the physiological effects of 
air pollution upon plant and animal life; 
(c) The determination of factors responsible for air 
pollution; 
(d) The monitoring of air pollutants; 
(e) The development of administrative means of control 
of air pollution in emergencies; 
(f) Assistance to local agencies in effectuating all of 
the subdivisions of this section. 
406. The department may enter into agreements with any 
public or private organization, agency, or individual to 
carry out its duties and responsibilities with respect to 
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APPENDIX "D" 


Assembly Bill No 3545 
CHAPTER 1797 
An act to add Chapter 2.5 to Division 20 of, and to add 
Sections 24213 and 24214 to the Health and Safety Code, 
creating the Bay Area Air Pollution Control District, 
setting forth its organization, powers, and duties, all 
relating to the control of air pollution. 


(Approved by Governor July 7, 1955. Filed with 
Secretary of State July 8, 1955) 


The People of the State of California do enact as follows: 
SECTION 1. Chapter 2.5 is added to the Health and Safety 
Code to read: 
Chapter 2.5 BAY AREA AIR POLLUTION CONTROL DISTRICT 
ARTICLE 22° SHORT TITLE? 

24345, This chapter may be cited and shall be known as 

the Bay Area Air Pollution Control Law. 
ARTICLE 2. DECLARATION OF POLICY 

24346, The Legislature finds and declares that the people 
of the State of California have a primary interest in atmos- 
pheric purity and freedom of the air from any air contamin- 
ation and that there is pollution of the atmosphere in cer- 
tain portions of the State which is detrimental to the public 
peace, health, safety, and welfare of the people of the State. 

2436.1. The Legislature further finds and declares: 

(a) That in portions of the State the air is polluted with 
smoke, charred paper, dust, soot, grime, carbon, noxious 
acids, fumes, gases, odors, particulate matter, and other 


air contaminants. 
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(bo) That it is not practical or feasible to prevent or re- 
duce such air contaminants by local county and city ordinance. 

(c) That it is necessary, therefore, to provide for air 
pollution control districts in those portions of the State 
where regulations are necessary and feasible to reduce air 
contaminants in order to safeguard life, health, property 
and the public welfare and to make possible the comfortable 
enjoyment of life and property. 

24346.2. The problems of air pollution are primarily re- 
gional and dependent upon factors of weather, topography, 
population, transportation, methods of waste disposal, and 
agricultural and industrial development. These factors vary 
greatly from area to area. The San Francisco Bay area, with 
its permanent temperature inversion layer, presents a special 
problem, distinct from that found in the remainder of the 
State. This chapter is enacted to provide a special district 
to control and suppress air pollution in that area. 

Since the problem requiring this legislation is local 
and special due to atmospheric and geographic conditions, a 
general law cannot be made applicable so as to insure its 
effective alleviation. It is necessary, therefore, to 
create, by special law, an air pollution control district 
which includes only that area within the boundaries of the 
Counties of Alameda, Contra Costa, Marin, Napa, San Fran- 
cisco, San Mateo, Santa Clara, Solano, and Sonoma. 

ARTICLE 3. DEFINITIONS 


24348, "District" as used in this chapter, means the 
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Bay Area Air Pollution Control District. 

24348.1. "Board" as used in this chapter, means the 
board of directors of the district. 

24348.2. "Control Officer" as used in this chapter, 
means the air pollution control officer of the district. 

24348,3. "Air Contaminant", as used in this chapter, 
includes smoke, charred paper, dust, soot, grime, carbon, 
noxious acids, fumes, gases, mist, odors, or particulate 
matter, or any combination thereof 

ARTICLE 4, CREATION OF DISTRICT 

24350. An air pollution control district is hereby cre- 
ated comprising the area lying within the boundaries of the 
Counties of Alameda, Contra Costa, Marin, Napa, San Francis- 
co, San Mateo, Santa Clara, Solano, and Sonoma, which shall 
be called the Bay Area Air Pollution Control District. 

24350.1 The district is a body corporate and politic 
and a public agency of the State. 

24350.2. On the effective date of this chapter, the dis- 
trict shall begin to transact business and exercise its 
powers under this chapter in the Counties of Alameda, Contra 
Costa, Marin, San Francisco, San Mateo, and Santa Clara. 

24350.3. The district shall not transact any business or 
exercise any of its powers under any of this chapter in the 
Counties of Napa, Solano, and Sonoma until and unless the 
boards of supervisors of such counties determine in the man- 
ner provided by this article that there is need for the dis- 
trict to function in such counties and so declare by resolu- 


T20n, 





€~ meee 


dolvdeid Logtmod nottulied «LA sovA ysa 


ei} ansom .tedqano ald? nt boaw as “bssoh” 1 Sites 
Jotatalh edd To arodee stb to bused 
“totqsdo ald? nt boas’ ss “asoltiO fowtned” .3.Bigws 
JofugakS orld Io tentlto Ioutsos nofjulilog ths sd snpem 
,istgsno efdg mt boas es ."tnentmatnod sta" .£. Bens 
odtag ,emigg .tooe .tewb .18qeq herredo ,sxome eobulont — 


oteivatiise to ,etabo ,Jalm .asasy .eomvt .ebtos euoixern — 
, 7 


Toasted? mortenidmoo yas to Totten — 
TOLATSIG YO WOLTTASHO 2 BIOTTAA 7 


2 
i 7 


“ato Ydoten ef Jotaselb Loutinoo motduliog wis mi ,O@eeS : 
aiy to aetashouod ely atdsiw antyl sexs odd anketaqmoo beds — 
~2foneyl mse ,sqah .afeaM .sd200 sataod .sbemelA to aatdaved 
(Lara dotdw .smono® Bas .onefoS ,sesld stest .ostaM 8% Oo 

Sotaseta Lowtaod mottullot IA setA ye edd beliao dt 


Sitifiog bas sjstogioo ybod & al sotugakb ed? ££. 0e¢H¢ 













SIs76 ett Do yornegs olfdugq 2 bee 

-alb oft ,aatqaero eldd to o3ab ovidsette oft nO .S.0R6n¢ 
att omtowexe baa agentaud gosanayd ot mined [lade toted 
ei3nG0 ,ebemslA To aeténved sit mt vetqero elit sobauy exewoe 
(S389 stisa bas ,cstaM as@ .oostonsz] as@ .ntasM .edaod 
to S8#eatend yon toadasat gon I[fsde totutako ori? -EOREHS 
ett al istqerio etdd to yns tebay atewog att to yas ae: 
edt esolay fas Citas smonot bas ,onsloe .sqsh to agttavod 
-man ont al animieteb eeitnuoo rove ‘to aroaivroque to 
-2lh odd aot been ef saad? sent ofotvas att yd bebivorg 9% 


-~uloaex yd onsfoeb o& bas esisavon dove nk moftonut of go. 


"py 

24350.4. Before the district may begin to transact busi- 
ness or exercise its powers in Napa County, Solano County, 
or Sonoma County, the board of supervisors of such county, 
on its own motion or whenever a petition requesting that the 
district transact business and exercise its powers in such 
county signed by not less than 10 percent of the qualified 
electors of such county is presented to such board of super- 
visors, shall hold a public hearing to determine whether or not 
there is need for the district to function in such county. 

24350.5. Prior to the public hearing, the board of super- 
visors shall give notice of the time and place of hearing by 
publication once in a newspaper of general circulation not 
less than 15 days nor more than 45 days before such hearing. 

24350.6. Upon conclusion of the public hearing the board 
of supervisors may adopt a resolution declaring that there 
is need for the district to function in such county if from 
the evidence received at such hearing it finds that it is 
in the best interests of such county that the district 
function therein. 

24350.7. Upon adoption of the resolution the board of 
supervisors of such county shall cause a certified copy of 
it to be filed with the board. 

24350.8. From and after the date of the filing of the 
certified copy of the resolution with the board, the dis- 
trict shall begin to function and may exercise its powers 
within such county. 


ARTICLE 4.5 CITY SELECTION COMMITTEES 
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24351. There shall be a separate and distinct city selec- 
tion committee for each county in which the district may 
transact business and exercise its powers. The membership 
of such committees shall consist of the mayor of each city 
within such county, or, where there is no mayor, the chairman 
or the president of the city council. 

24351.1. <A majority of the members of each city selec- 
tion committee shall constitute a quorum. 

24351.2. The City and County of San Francisco is a city 
for purposes of this article. 

24351.3. The city selection committee of each county 
shall meet on October 28, 1955, at 10 a.m. in the chambers 
of the board of supervisors of such county for the purpose 
of making the first appointment to the district board as 
prescribed in Section 24352. The committee of each county 
shall thereafter meet on the second Monday in May of each 
even-numbered year, at 10 a.m. in the chambers of the board 
of supervisors of such county, for the purpose of making 
succeeding appointments to the district board as prescribed 
in Section 24352.1. At least two weeks prior to the date of 
each meeting the county clerk of each county shall give not- 
ice of such meeting to each member of the city selection 
committee of such county. The meeting of the city selection 
committee of each county shall be conducted in the presence 
of the county clerk of such county who shall act as the re- 
cording officer for the meeting. It shall be the cuty of 


the county clerk to notify in writing the board of super- 
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visors of such county and also the clerk of the district 
board of the appointment made by the city selection committee 
within 10 days after such appointment has been made. 

24351 4. Each committee shall appoint a chairman from 
among its members and such other officers as may be neces- 
sary. 

24351.5. Members of the committees shall serve without 
compensation, but may be allowed actual expenses incurred 
in the discharge of their duties. 

ARTICLE 5. GOVERNING BODY 

24352. The governing body of the district is a board of 
directors who shall be selected as provided in this article. 

On or before October 28, 1955, the board of supervisors 
of each county in which the district may at that time 
transact business and exercise its powers shall appoint 
one of its members to be a member of the board. If the dis- 
trict may not transact business or exercise its powers in 
any county within the district on October 28, 1955 the board 
of supervisors of such county shall appoint one of its mem- 
bers to be a member of the board within 30 days after the 
district may so function within such county. 

On October 28, 1955, the city selection committee of each 
county shall appoint one member of the board. Such member 
shall be selected from among the mayors and city council- 
men of the cities within such county. If the district may 
not transact business or exercise its powers in any county 


within the district on October 28, 1955, the city selection 























a-"q" | 
Rte mania en 
toivisth ext to arels. snr pata b ¥sat Le ume 
— | : 
setifumes molioelem ytte ‘edt yd obom 2 Wakoags aid ro 


a 


 ~«-«. ebaa need asd tnemtatoggs dowe mos se 0 OL ty 
mort remutato. 8 tngoqgs ifsde soos fmmoo ‘ier at 2 eo 
ce 


" 
- 
a a 
: ; 


~agoon ad Ysm a8 aredtTto tedto dove bos atsdmon | be 


¢ 
’ 


‘norsiw evtes ifsie aoatdimies ent to BtedmeM 2. lee 

Sonwonl aseseqxe Lawteos bewolls sd yam gud .aotdsensga 

eoltub stent to! eguetiostb or 

¥a08 OAIMARVOD .@ AIOLTAA | a a 

to besod a Bh sotetekh eg to vbos gittrreves ont 

i348 ott nt bebiverq as hndiedin ed {fsa orlw & ve 

cipelvasque te based odt .@@Cl .8S sedeje0 exoted <0 no 

omit tai? $8 yam toLwerb ord Aotdw at yinwoo to 1 

satoyas ffsde a “avog atk oatotoxs bug eeenteud 36 

~elb art? 27 .b"s0d erly to sedmem s od oF arodiom at * 10 

nk euewod att eelonexe wo ee vosarnext tor vom #0 

Hasod ond eer BS 4adad00 no hiatal artt Anas waves 

~mom atf to eno Inteqqs ifsda yiavoo move to exoer 

oft sedis gyab Gf niddiw bisod edt to tsdmem 6 van ae - 

er rove sividiw noktoauvt on ysm sobrd | 
risae to wads saaD fotyostee uiio oft cael , 88 xedoto om 

yodmem oye Waet elt ‘to todmem eso ndings 

-Lbogues vate bas oxox at? gnome mort deine ‘ 

i ¢an tobutesb arts ia ytenioo fove suanaw wate dae 

ytowoo yns at erewoq att a nee 1d 

ankieetse yito ~ eet PS sedots ehaband 
ge so. | 





NpM 7 
committee shall so appoint such member of the board within 
30 days after the district may so function within such 
county. 

24352.1. Each member of the first board shall hold office 
until June 1, 1956, and thereafter each member appointed 
by the board of supervisors shall hold office for a term 
of four years and until the appointment and qualification 
of his successor and each member appointed by the city 
selection committee shall hold office for two years and 
until the appointment and qualification of his successor. 
Any vacancy on the board shall be filled by appointment 
in the same manner as the vacating member was appointed. 
Any member of the board may be removed at any time in 
the same manner as he was appointed; provided, however, 
that if four-fifths of the members of the board of super- 
visors of a county request the removal of a member 
appointed by the city selection committee of such county, 
the city selection committee of such county shall meet 
within 20 days to consider the removal of such member. 

24352.2. Any member of the board may be recalled from 
his office of member of the board of supervisors or of 
mayor or member of the legislative body of a city pur- 
suant to Division 13 of the Elections Code, in which 
event his office as member of the board shall be vacant. 

24352.3. The board is the governing body of the dis- 


trict and shall exercise all the powers of the district, 


hex: | 


= 
a 
“ee 




















. «-9SE No Elon Llede based sankt ene to LeOmem Mose t.88¢ 


bewn ntoqgs sodwem doss tedtaeved? bere ,oeer .£ eat J 


mteoy & “KOT soLtto Brod Ifeta arostvasque Yo Busod | 
; noltse otDLCeup Hr themiagboqqes orig itsas bass er55y 


vito ud yd besateqqs sedmom dets Bae tosas99oue 

bns sissy owt s0% soltto bLon ff fos 9099 Emnoe wn tach 
om a 

tosesoous Bid, to molteoltifeyp ons Soran toga ent 


nomsnte qas vd Dol lst od dacs bisod ott ao ) yonsoay | 
eine 

7 - 
Seloatogds Baw Givilenes a neoey ar - ‘8 TeAnem One | mt 





nl omtd eos 36 bevosieat od xen basod arid ere) — in 
Se Vewort Be bobivord ihestihoggs asw od 86 TOAASM Ss 
e959) ‘a. to bracd act To eradirom oti to sdthtteruo't we 
ebtiant & to Isvomnes gd? Jgevpes ydrgoo 5 to es 

fs Evoo gu io sovtinmoo mokdpeles YtLe ent ea bers) f q 
A we {inde aan: ah to eed tamoo sebiath : is 
ssdmom coue to. Lavon’ arid eaktaneh oF syab 4 
mort itiéedss od Yam Beane afd lo sedmom yaA 8.8 
to %o uncalvasqie to breed ons 20 nodmom 19 
eps giio sto ybod ovidefateel od? to sono 
do th ak ,oboO enoticel® elt to et rokatvad ¢ 
SRADRY ed iteda banod odd to. todmem as seme ut 


(+ sath, 9 bog antenoveg acid oe aa aoe 
‘adsenaie ead to eranog "ott {fs.0 wa A 





Mp8 
except as otherwise provided. 

24352 4 A majority of the members of the board con- 
stitutes a quorum for the transaction of business and may 
act for the board 

24352 .5 Each member of the board shall receive the 
actual and necessary expenses incurred by him in the per- 
formance of his duties, plus a compensation of twenty-five 
dollars ($25) for each day attending the meetings of the 
board, but such compensation shall not exceed four hundred 
dollars ($400) in any one year. 

24352.6 The board may appoint an executive secretary 
to perform such duties as may be assigned to him by the 
board 

24352 7 The board may cooperate and contract with any 
federal, state, or local governmental agencies, private 
industries. or civic groups necessary or proper to the 
accomplishment of the purposes Ofeunns chapver 

ARTICLE 6. POWERS AND DUTIES 

24354. The district shall have power: 

(a) To have perpetual succession 

(b) To sue and be sued in the name of the district in 
all actions and proceedings in all courts and tribunals 
of competent jurisdiction 

(c) To adopt a seal and alter it at its pleasure. 

(d) To take by grant, purchase, gift, devise, or lease, 
hold, use, enjoy, and to lease or dispose of real or per- 


sonal property of every kind within or without the district 
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necessary to the full exercise of its powers. 

(e) To lease, sell or dispose of any property or any 
interest therein whenever in the judgment of the board 
such property, or any interest therein, or part thereof, is 
no longer required for the purposes of the district, or 
may be leased for any purpose without interfering with 
the use of the same for the purposes of the district, and 
to pay any compensation received therefor into the general 
fund of the district 

24354.1 The district shall establish and execute an 
effective program for the reduction of air contaminants 
within the district 

24354 2. The district shall do such acts as may be 
necessary to carry out the provisions of this chapter 

24354 3. The board shall establish and maintain such 
offices wherever it deems will best facilitate the accom- 
plishment of the district objectives. 

24354.4 The board shall meet at such times and places 
as decided by the board 

24354 5 The board shall appoint a chairman from its 
members and such other officers as may be necessary 

24354 6 The board shall determine the compensation ony 
and pay from district funds, the control officer, all of 
his personnel, the executive secretary, and members of 
the hearing board 

24354.7 The board shall provide for the number of per- 
sonnel to be employed by the control officer and for 


their duties and the times at which they shall be appointed. 
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24354 8 The board may contract with any city or county, 
any state department, or any competent person or agency 
for the conducting of competitive examinations to ascer- 
tain the fitness of applicants for employment and for the 
performance of any other service in connection with admin- 
istration of the district 

243549 The board may by ordinance adopt a civil ser- 
vice system for any or all employees of the district, 
except that the executive secretary and air pollution 
control officer shall be exempt from such system and 
shall serve at the pleasure of the board 

24354.10 In exercising its powers and duties, the dis- 
trict shall, whenever feasible, secure necessary technical, 
administrative and operational services by contract with 
public agencies to the end that duplication of similar ser- 
vices and facilities is avoided to the extent possible 
This section shall not be construed as requiring the 
board to contract for services which the board determines 
should, in the best interests of the district, be provided 
Dy the district or services which can be provided by the 
district at a lesser cost than by contract. 


; ARTICLE 7. AIR POLLUTION CONTROL 
OFFICER 


24355. The board shall appoint an air pollution control 
orlicer 
24355.1 Subject to the provisions of Article 6, the 


control officer shall appoint his personnel 
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24355 2 The control officer shall observe and enforce: 

(a) The provisions of this act 

(b) All orders, regulations, and rules prescribed by 
the board. 

(c) All variances and standards which the hearing board 
has prescribed 

ARTICLE 8, ADVISORY COUNCIL 

24356. The board shall appoint a Bay Area Air Pollu- 
tion Control Advisory Council to advise and consult with 
the board and the control officer in effectuating the 
purposes of this chapter The council shall consist of 
the chairman of the board, who shall serve as an ex officio 
member, and 20 members who preferably are skilled and 
experienced in the field of air pollution, including at 
least one representative of colleges or universities in 
the State and at least one representative of each of 
the following groups within the district; health agencies, 
agriculture, industry, community planning, transportation, 
registered professional engineers, general contractors, 
architects, and organized labor 

24356.1 The council shall select a chairman and vice 
chairman and such other officers as it deems necessary. 

24356 2. Council members shall serve without compensa- 
tion but may be allowed actual expenses incurred in the 
discharge of their duties. The council shall meet as 


frequently as the directors or the council deem necessary 
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ARTICLE 9 HEARING BOARD 

24357 Within 30 days after the district, by resolution, 
determines it necessary to adopt rules and regulations 
to control the release of air contaminants, the district 
board shall appoint a hearing board, to consist of three 
members, none of whom is otherwise employed by the district. 
One member shall have been admitted to practice law in 
this State. One member shall be a chemical or mechanical 
engineer. 

24357.1. The district board shall appoint one member 
of the hearing board for a term of one year, one for a 
term of two years, and one for a term of three years 
Thereafter the terms of members of the hearing board 
Shall be three years 

ARTICLE 10. ENFORCEMENT 

24360. A person shall not discharge from any source 
whatsoever such quantities of air contaminants or other 
material which cause injury, detriment, nuisance or annoy- 
ance to any considerable number of persons or to the 
public or which endanger the comfort, repose, health or 
safety of any such persons or the public or which cause 
or have a natural tendency to cause injury or damage to 
business or property. 

24360.1. This article does not apply to smoke from 
fire set by or permitted by any public officer if such fire 
is set or permission given in the performance of the 


official duty of such officer, for the purpose of weed 
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abatement, the prevention of a fire hazard, or the in- 
struction of public employees in the methods of fighting 
fire, which is, in the opinion of such officer, necessary 

24360.2 This article does not apply to smoke from 
agricultural fires set by, or permitted by, the county 
agricultural commissioner of any county within the dis- 
trict after consultation with the board, if such fire is 
set or permission given in the performance of the official 
duty of such county agricultural commissioner for the pur- 
pose of disease prevention. 

24360.3. The Legislature does not, by the provisions of 
this chapter, intend to occupy the field. 

The provisions of this chapter do not prohibit the 
enactment or enforcement by any county or city of any 
local ordinance stricter than the provisions of this 
article and stricter than the rules and regulations 
adopted pursuant to this chapter, which local ordinance 
prohibits, regulates or controls air pollution 

24360.4 The provisions of this chapter do not super- 
sede any such local county or city ordinance. 

24360. 5. If it should be held that the provisions of 
this chapter supersede the provisions of any local county 
or city ordinance, such suspension shall not bar the 
prosecution or punishment of any violation of such or- 
dinance which violation was committed when such ordinance 
was in full force and effect 


24360 6, Nothing in this article limits in any way the 
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the power of the board to make needful orders, rules. and 
regulations pursuant to other provisions of this chapter 
Nothing in this article permits any action contrary to any 
such order, rule, or regulation. 

24360.7. Any violation of any provisions of this 
article! or of any order, rule, or regulation of the board 
may be enjoinec in a civil action brought in the name of 
the people of the State of California. 

ARTICLE 11. RULES AND REGULATIONS 

24362. At any time after October 1, 1956, the board 
may by resolution declare it necessary that the district 
adopt rules and regulations to control the release of 
air contaminants in order to reduce or alleviate air 
pollution within the district. Such determination shall 
be based on surveys and studies made by the district and 
such other information as may be available to the district 
The determination shall be made only after the board has 
considered the matter at a public hearing at which all 
interested persons are afforded the opportunity to appear 
and urge or oppose adoption of the resolution. The board 
shall give notice of its intention to adopt the resolu- 
tion and give notice of the hearing by publication in a 
newspaper of general circulation in each of the counties 
within the district not less than 10 days prior to the 
hearing. The notice shall contain the time and place of 
the hearing and such other information as may be necessary 


to reasonably apprise the people within the district of 


























bas aclu .evebic [itesen oem ox Pe IY 
| ae Teiqaio’ afid io anohatvesq *ertto ot acted | 


\nedBarumon ao oli rebar 
eatat To anohelvovg yas to nokiefoay WA OPO ae Ne 
Vhisod ait to netielugey ao ohne yebito yrs ‘to x0 9font 


to ama oft mb tniguogd oobsos Lives Bat ponkotae od y us 


-, @ 


starotilsd to etese ant to siqosg 9 


CHOTPAIUOIA IMA BAIUR EL RIOTTAA wee - 
Sisod sit . deer of: toric doo oss mat had vA “sede 
Isistetb ot tadt yasasooon Ff osailale Hotter cast’ sem “* 
to eeseles odd Lomtdon-og anolsaiuser far sel tqok — : 
tis atsivelis te soubor of seba0 me atrentasdeoo 


| a 
a ‘ ifsde sottantuass3ob dow tolitalb ond aide tw noktellog 


* has tuiatath odd vd sham wotbhuta bas aysveya ne x 7 
ih if dotatalh eft ot ofdeltave od vem ss soltsarotit torito p a 
M ee busod elt waite YEnO ebsm od fLorte ccibieaaeeianl ll ; 

“ike - fs dotiw 38 gukesont offdug « ta codtem ould ean 

} 


Tsaq¢es of yotauiccago eld Hobuctts ence anoeieq: bostasrodne | 
Saeed etl not. ‘lowes edt to) aotsgobe eatieea xe sent 
-uLoaoy anid TUObR og aohive tint edt to sotto ovis fa 


astirnyo iv -to fopa £ 

ay; Sttimveo. ot -to dose mk nobse: HOULS tonsany te 4 
en sands: ot tokry syab Of ned eer Hoo tobrdetb 94 
ans ‘ ; 
te Soatg bas onite sie rhadnioo Elsels co ametres 
wae od Yom as mottsmro tak sorte 4 bat ‘ns sits 


Dees 
the nature and purpose of the meeting. The hearing may be 
adjourned from time to time in order to permit presentation 
of all pertinent testimony. 

Upon the conclusion of the hearing, if the board determines 
it to be necessary to adopt rules and regulations to control 
the release of air contaminants, the board shall so declare 
by resolution. 

24362.1, At any time after the resolution of necessity 
has been adopted, the board may make and enforce all need- 
ful orders, rules and regulations necessary or proper to 
accomplish the purposes of this chapter 

24362.2. The board shall not enact any order, rule or 
regulation until it first holds a public hearing thereon 
It shall give not less than 10 days notice of the time and 
place of such public hearing by publication in a newspaper 
of general circulation published within the district 

24362.3. Whenever the board finds that the air in the 
district is so polluted as to cause discomfort or property 
damage at intervals to a substantial number of inhabitants 
of the district, the board may make and enforce such general 
orders, rules, and regulations as will reduce the amount 
of air contaminants released within the district, but no 
order, rule or regulation of the board shall specify the 
design of equipment, type of construction, or particular 
method to be used in reducing the release of air contaminants 


24362.4. The control officer at any time may require from 













ee yam pattesd ont gatteom ort ome 


artim sop busod eit TL  goktsert edd 40 wn hadleabeeitia 


: _ ae = 
Ynomiseed dnarnt IS 
: —— 


= 
“2 


fortnos of anokislivget bas esium tqobe od denen ae 
ne 
erelosh oa [laa besod end BIMSALMSTNOD BEB 20, banat ne 







* 


. - 
















YSEieeeoon to notiuflosex sit ascta sputs ons A. <n | 
-been [fs so%otns brs ovsm yam bused ong batqobs nesd @. nbd: 
ov “eqotqd {Yo YIsBeaoen anos Jaflugey Drs eae wns 1 
| "olqedo ainda to sasgoguse with “qin ia 
“a To ofux csbto yas tosng ton [fete Based ea? - ol 
. Mavets antased okiduq s ah Lor! teh? tb Lito hott: v 
a eel ait Sey eg chest eye OL aandt east Jom ee iE 
Taqeyewen 8 it nolisoilduq yd sateeet offduq dowe to opal 1 
tointeld od aiciiw boretidua moteeiyouts Leaens 
ed at wis od decd ebalt bxsod edd mevemedW (6. 9080S 
Wsqoty 1 Jnolmessth eause o¢ sg Betyifog of ef gohad Lf 
wWastidaini lo vedmus [aLinatedue sod aieritakion 38 ossma, 
Lsronse dove soxctne bas sie yam Dasod aaleel Jolweth 9: + 10 
drasome srt goybey Litw as emotte Lengo itp caoier ‘dll : 


on Jit  Jolatelh odd mkd¢iw boesefar a 


aud yUkobge Lfada based edd te aviveluget 10 efyy .sebae 


ne if : saluotened 0 (mot oi anos to. saw te f = 
sineaims sno tis 20 eesaley oft bonis ° as boas ad od bortt 


vane etispet yom amie yas ts nantYto £ 





"Dp" 16 

any person subject to regulations of the board, such 
information or analyses as will disclose the nature, ex- 
tent, quantity, or degree of air contaminants which are or 
may be discharged by such source, and may require that 
such disclosures be certified by a professional engineer 
registered in the State. In addition to such report, 
the control officer may designate and employ a registered 
professional engineer of his choice to make an indepen- 
dent study and report as to the nature, extent, quantity, 
and degree of any air contaminants which are or may be 
discharged from the source An engineer so designated 
is authorized to inspect any article, machine, equipment 
or other contrivance necessary to make the inspection and 
report. 

24362.5. If any person within a reasonable time wil- 
fully fails or refuses to furnish to the control officer 
information or analyses requested by such control officer, 
or if the control officer finds that any order, rule or 
regulation of the board is being violated after a reason- 
able time has been allowed for compliance, the control 
officer shall notify the hearing board of such facts 
and request a public hearing on the matter. 

24362,.6. Within 30 days after the control officer has 
requested a public hearing, the hearing board shall hold 
such a hearing and give notice of the time and place of 
such hearing to the person cited, to the control officer 


and to such other persons as the hearing board deems 
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should be notified, not less than 10 days before the date 
of the public hearing. 

24362 7 After a public hearing, the hearing board 
may find that no violation exists, or may take any of the 
actions provided in Article 12 and Article 13 of this 


chapter 


ARTICLE 12. VARIANCES _ 

24365. The provisions of this chapter do not pronibit 
the discharge of air contaminants to a greater extent or 
for a longer time, or both, than permitted by Article 10 
or by rules, regulations, or orders of the board, if not 
of a greater extent or longer time than the hearing 
poard or a court after a hearing before the hearing board 
finds necessary pursuant to the provisions of this article, 

24365.1 The hearing board on its own motion or at the 
request of any person may hold a hearing to determine 
under what conditions and to what extent a variance from 
the requirements established by Article 10 or by rules, 
regulations, or orders of the board is necessary and will 
be permitted. 

24.365.2. The board may provide, by regulation, a schedule 
of fees which will yield a sum not exceeding the estimated 
cost of the administration of this article, for the filing 
of applications for variances or to revoke or modify var- 
jances. All applicants shall pay the fees required by 


such regulations. 
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24365 3 All such fees shall be paid to the district 
treasurer to the credit of the district 

24365.4. The hearing board shall serve a notice of the 
time and place of a hearing to grant a variance upon 
the control officer and upon the applicant, if any, not 
less than 10 days prior to such hearing. 

24365.5. If the hearing board finds that becavse of 
conditions beyond control compliance with Artic:ie 10 or 
with any rule, regulation, or order of the air pollu- 
tion control board will result in an arbitrary and un- 
reasonable taking of property or in the practical clos- 
ing and elimination of any lawful business, occupation 
or activity, in either case without a sufficient cor- 
responding benefit or advantage to the people in the 
reduction of air contamination, it shall prescribe other 
and different requirements not more onerous applicable 
to plants and equipment operated either by named classes 
of industries or persons, or to the operation of separate 
persons; provided, however, that no variance may permit 
or authorize the maintenance of a nuisance. 

24365.6. In determining under what conditions and to 
what extent a variance from said requirements is neces- 
sary and will be permitted, the hearing board shall exer- 
cise a wide discretion in wieghing the equities involved 
and the advantages and disadvantages to the residents of 
the district and to any lawful business, occupation or 


activity involved, resulting from requiring compliance 
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with said requirements or resulting from granting a variance. 

24365.7. The hearing board may revoke or modify by writ- 
ten order, after a public hearing held upon not less than 
10 days' notice, any order permitting a variance. 

24365.8,. The hearing board shall serve notice of the 
time and place of a hearing to revoke or modify any order 
permitting a variance not less than 10 days prior to such 
hearing upon the control officer, upon all persons who will 
be subjected to greater restrictions if such order is re- 
voked or modified as proposed and upon all other persons 
interested or likely to be affected who have filed with the 
hearing board or control officer a written request for such 
notirication. 

24365.9. The hearing board shall serve a notice of the 
time and place of a hearing to grant a variance or to re- 
voke or modify an order permitting a variance either by 
personal service or by first-class mail, postage prepaid. 
If either the identity or address of any person entitled 
to notice is unknown, the hearing board shall serve such 
person by publication of notice once in a newspaper of 
general circulation published within the district. 

24365.10. The hearing board in making any order per- 
mitting a variance may specify the time during which such 
order will be effective, in no event to exceed one year, 
but such variance may be continued from year to year 
without another hearing on the approval of the control 
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24365.11 If any local county or city ordinance has 
provided regulations similar to those in Article 10 or to 
any order, regulation, or rule prescribed by the board, and 
has provided for the granting of variances, and pursuant 
to such local ordinance a variance has been granted prior 
to notification of the district, such variance ishalibe 
continued as a variance of the hearing board for the time 
specified therein or one year, whichever is shorter, or 
until and unless prior to the expiration of such time 
the hearing board modifies or revokes such variance as 


provided in this article 


ARTICLE 13. PROCEDURE 

24267 This article applies to all hearings which 
either Article 11 or Article 12 of this chapter provides 
shall be held by the hearing board. 

24367.1. The hearing board shall select from its 
number a chairman. 

24367.2 The hearing board may hold a hearing in bank 
or may designate two or one of their number to hold a 
hearing . 

24367.3 If two or three members of the hearing board 
conduct a hearing the concurrence of two shall be neces- 
sary to a decision 

24367.4. The hearing board, not less than two being 
present, may, in its discretion, within 30 days rehear 


any matter which was decided by a single member. 
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24367.5. Whenever the members of the hearing board 
conducting any hearing deem it necessary to examine any 
person as a witness at such hearing, the chairman of the 
hearing board shall issue a subpena, in proper form, com- 
manding such person to appear before it at a time and 
place specified to be examined as a witness. The sub- 
pena may require such person to preduce all books, papers, 
and documents in his possession or under his control 
material to such hearing. 

24367.6. A subpena to appear before the hearing board 
shall be served in the same manner as a Subpena in a 
civil action 

24367 7. Whenever any person duly subpenaed to appear 
and give evidence or to produce any books and papers 
before the hearing board neglects or refuses to appear, 
or to produce any books and papers, as required by the 
subpena, or refuses to testify or to answer any question 
which the hearing board decides is proper and pertinent, 
he shall be deemed in contempt, and the hearing board 
shall report the fact to the judge of the superior court 
of the county in which the person resides. 

24367.8 Upon receipt of the report, the judge of the 
superior court shall issue an attachment directed to the 
sheriff of the county where the witness was required to 
appear and testify, commanding the sheriff to attach such 
person and forthwith bring him before the judge who 


ordered the attachment issued. 
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24367.9. On the return of the attachment and the pro- 
duction of the body of the defendant, the judge has juris- 
diction of the matter. The person charged may purge him- 
self of the contempt in the same way, and the same proceeding 
shall be had, and the same penalties may be imposed, and 
the same punishment inflicted as in the case of a witness 
subpenaed to appear and give evidence on the trial of a 
civil cause before a superior court. 

24367.10 Every member of the hearing board may admin- 
ister oaths in every hearing in which he participates, and 
at any hearing the hearing board may require all or any wit- 
nesses to be sworn before testifying. 

24367.11 Whenever the hearing board finds that any per- 
son is in violation of any order, rule or regulation of 
the board, and that no variance is justified, and that 
reasonable time has been allowed for compliance, the hear- 
ing board shall certify such facts to the district attorney 
for the county in which the discharge originates whereupon 
such district attorney shall petition the superior court 
in and for the county for the issuance of an injunction 
restraining such person or persons from continuing any 
activity causing or threatening a pollution or nuisance. 
The court shall thereupon issue an order directing the 
person to appear before the court and show cause why the 
injunction should not be issued. Thereafter the court 
shall have jurisdiction of the matter, and proceedings 


thereon shall be conducted in the same manner as in any 
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other action brought for an injunction. The court shall 
receive in evidence any order, rule or regulation of the 
board, any transcript of the proceedings before the hear- 
ing board, and such further evidence as the court in its 
discretion deems proper. 

24367.12 Any person deeming himself aggrieved, includ- 
ing the district, may maintain a special proceeding in a 
superior court within the district, to determine the 
reasonableness and legality of any action of the hearing 
board. 

24367.13. Any person filing such a special proceeding 
after any decision of the hearing board shall be entitled 
to a trial de novo and an independent determination of the 
reasonableness and legality of such action in such court 
on all issues of law, facts, and mixed questions of law 


and facts and opinions therein involved. 


ARTICLE 14. FINANCIAL PROVISIONS 

24370. The district may borrow money and incur indebt- 
edness in anticipation of the revenue for the current 
year in which the indebtedness is incurred or of the en- 
suing year. Such indebtedness shall not exceed the total 
amount of the estimate of the tax income for either the 
current year or the ensuing year 

24370.1. Before the fifteenth day of June of each year 
the board shall estimate and determine the amount of money 


required by the district for purposes of the district 





















-reqory & of ser oe 
2 a “boutons bovettsas Tedmbd gnitmeob noeieg wa 3 31. Te a 





6 nt gatbsssorg istooge 8 jhseaden want “nt 


- oud enintioteb of ,toletelb aly atttiv nue 
; 
>, Sritsent ots to nokiss ems to aaa te baa ae 
a ose 


gittboo oo isbooge & Aove Batley nosteq yoA a re 
Beltran od iiste bused yatised eft Yo nokekosh y 
vad ‘ho foktantevsdsb Tnobreqobrit Os bis oven sb its 
dives. Howe ak noktes dove Yo vitlager Dus we 


wel tO ancttzeup baxtw Hne adost ws to count ‘wr 


, es novos eine Saat 


i a 
euO1 CLVORT LALOMAMTS at BLOT TIHA | 


sacoiet Took bas “onom worted yem Jolntath ont 
dross ont sot supovoy ong © tienen — 


| “«t0 ats tO wo boruth at savahotdebmd we — 
Essos ant bagaxs ex itsrie pawbetdeban i 


| “ont od Le 16) smoont xt ett ‘to stani399 a 
~ iv 
yi ae 189% aaiwae ond x0 
a 


% i a 
6 & i = 


a wa | 
ia spat ms 
, 





oe ie glk 7 
ae hpow ties To eaut te eb edngodTEt site ote : Ba 
7 ” ae 
‘am re Sd ontmaotes bas. 9a ae f Lee 
. oe ont 10 estoqnug st fo. - 128 ; 


sae - 
an 


: } 


a 


"Dp" -24 
during the ensuing fiscal year and shall apportion this 
amount to the counties included within the district, one- 
half according to the relative value of the real estate 
of each county within the district as determined by the 
board and one-half in the proportion that the population 
of each county bears to the total population of the dis- 
trict. For the purposes of this section the board shall 
base its determination of the population of the several 
counties on the latest official information available 
Gorit The total amount of money required by the dis- 
trict for district purposes during any one fiscal year 
shall not exceed one cent ($0 01) on each one hundred 
dollars ($100) of the assessed valuation of all the 
property included within the district. 

24370.2 On or before the fifteenth day of June of 
each year, the board shall inform the boards of super- 
visors of each county of the amount apportioned to the 
county. Each board of supervisors shall levy an ad 
valorem tax on the taxable real property within the 
county included within the district sufficient to se- 
cure the amount so apportioned to it and such taxes shall 
be levied and collected together with, and not separately 
from, the taxes for county purposes and paid to the treas- 
urer of each of the counties to the credit of the district. 

24370.3. Taxes levied by the board of supervisors 
for the benefit of the district shall be a lien upon all 


property within such county lying within the district and 
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shall have the same force and effect as other liens for 
taxes. Their collection may be enforced in the same 
manner as liens for county taxes are enforced. 

24370.4. At any time prior to the first receipt by the 
district of revenues from taxation, the counties within 
the district may loan any available money to the district 
for purposes of organization and operation and such ex- 
penditures shall constitute a proper expenditure of 
county funds The board shall add the sums of money so 
borrowed from the counties to the first amount apportioned 
by the board pursuant to Section 24370.1, and shall repay 
the counties for all money borrowed from the first 
revenues received from taxation. 

24370.5. The treasurers of the several counties within 
the district shall pay into the district treasury all 
funds held by them to the credit of the district. 

24370.6. The district treasury shall be in the custody 
of the county treasurer of a county in the district des- 
ignated by the board and such treasurer shall be the dis- 
trict treasurer. 

24370.7 The district board shall, in carrying out the 
provisions of this article, comply as nearly as possible 
with the provisions of Chapter 1 of Division 3 of Title 3 


of the Government Code. 


ARTICLE 15 DISSOLUTION 


24372. A district may be dissolved in the following 
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manner: 

1. The boards of supervisors of the counties contain- 
ing more than fifty percent (50%) of the population of the 
entire district shall adopt a resolution stating that the 
existence of the district is no longer necessary or desir- 
able for the public welfare, and announcing the intention 
to withdraw therefrom and to dissolve the district. 

2 The resolutions so adopted shall be communicated 
to the clerks of the boards of supervisors of all counties 
comprising the district and also to the board. 

3. If it appears that the resolutions were adopted by 
the boards of supervisors in the counties desiring to with- 
draw, and that such counties contain more than fifty per- 
cent (50%) of the entire population in the district, the 
board, by resolution, shall call an election to determine 
the question of dissolution. The resolution shall state 
the time and place and purpose thereof, establish election 
precincts, designate polling places, and appoint election 
officers and, in all respects not provided in this sec- 
tion, the election shall be held and conducted, as nearly 
as practicable, in the same manner as elections for 
county officers in the counties. In the event such 
election shall be consolidated with any other election, 
the resolution calling the election hereunder need not 
describe the precincts, polling places, or appoint 
officers of election, but may refer to the ordinance, 


order, resolution or notice calling or providing for 
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such other election, or listing or designating the prec- 
incts, polling places and election officers therefor for 
the precincts, polling places and officers of election for 
the election called hereunder. Such resolution shall be 
published twice in some newspaper of general circulation in 
each county within the district and the first publication 
Shall be at least 30 days prior to the date of election. 

4. If a majority of the qualified electors voting at 
such election vote in favor of such dissolution, the board 
Shall declare the results of the election, proceed to wind 
up the affairs of the district, and pay all indebtedness 
thereof. Any surplus funds shall be paid over to the 
counties in which the district lies in proportion to the 
amount last previously apportioned by the board to each 
county for purposes of levying taxes. The board shall 
exercise only such powers and secure such revenue from 
taxation as shall be necessary to wind up the affairs 
of the district 

5. Upon the completion of the process of winding up the 
affairs of the district, the board shall, by resolution, 
entered upon its minutes, declare the district dissolved. 
A certified copy of such resolution shall be filed with 
the county recorder of each county within the district 
and with the Secretary of State. Upon the adoption of 


such resolution the district shall be dissolved. 
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"D"-28 
SEC. 3. Section 24213 is added to the Health and Safety 
Code, to read: 

24213. An air pollution control district which is sit- 
uated in any county included within another air pollution 
control district created by special law shall cease to 
function and exercise its powers upon the date of any 
rules and regulations adopted by the governing body of 
such special district. 

SEC. 4. Section 24214 is added to the Health and Safety 
Code, to read: 

24214: When an air pollution control district ceases 
to function and exercise its powers pursuant to Section 
24213, the property of such district shall vest in the 
county in which the district is located, and any funds 
belonging to such district at that time shall be trans- 
ferred to such county and may be used for general county 


purposes. 
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